John 
ther- 
a but 
arsity 
> and 
\don, 
inder 
n the 
» the 
tal in 


good 
same 
much 
f the 
gical 
But 
with 
ies of 


VoL. 37 JUNE 1953 


BRITISH JOURNAL 
OPHTHALMOLOGY 


INCORPORATING 


THE ROYAL LONDON OPHTHALMIC HOSPITAL REPORTS 
THE OPHTHALMIC REVIEW ano THE OPHTHALMOSCOPE 


EDITORIAL COMMITTEE 


Chairman : 
Sirm STEWART DUKE-ELDER, k.c.v.o. 


J. H. DOGGART (Secretary) 


J. D. MAGOR CARDELL 
A. J. B. GOLDSMITH F. A. WILLIAMSON-NOBLE 
J. R. HUDSON EUGENE WOLFF 

and the EDITOR of the British Medical Journal 


S. J. H. MILLER 


LONDON 
INSTITUTE OF OPHTHALMOLOGY 
JUDD STREET, W.C.1. 


Publishing Office 
BRITISH MEDICAL ASSOCIATION 
TAVISTOCK SQUARE, W.C.1. 


No. 


6 





BRITISH JOURNAL OF OPHTHALMOLOGY JUNE 1953 








STALLARD OPERATING SPECTACLES 














These Operating Spectacles, designed by Mr. H. B. Stallard, 
F.R.C.S., were the subject of an article by him in the British 
Journal of Ophthalmology, October, 1950. They present the 
following advantages :— 

(1) When the extension carrying the lenses is swung upwards 
in front of the forehead, there is no obstruction below or to 
the sides of the operator’s field of view. (2) The lenses, 
being placed well in front of the operator’s nose and the plane 


of his mask, never become steamed over. 7 ~ 
(3) The spectacles are very light and ee ae 
comfortable, exerting the minimum of PLAN Ib pte Rac 


pressure on the nose and ears. (4) They 15 WIGMORE STREET 
can be folded flat into a small space. ONDONW 1 
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COMMUNICATIONS 
TOXOPLASMOSIS IN THE ADULT* 


BY 


SIR STEWART DUKE-ELDER, NORMAN ASHTON, 
AND M. BRIHAYE-VAN GEERTRUYDEN 


From the Institute of Ophthalmology, University of London 


TOXOPLASMOSIS as a congenital infection is now a well-established clinical 
entity, but our knowledge of toxoplasmosis acquired in childhood or adult 
life is much less complete. It is known, however, that such infections may 
occur, and several cases without ocular involvement have been reported 
(Pinkerton and Weinman, 1940; Pinkerton and Henderson, 1941; Gui- 
maraes, 1943; Syverton and Slavin, 1946; Kean and Grocott, 1947; 
Noetzel, 1951), and Sabin (1942) described an acquired form of the disease 
in older children. Most of the cases of acquired toxoplasmosis in man have 
not shown ocular involvement, and Sabin (1950) and Sabin and others (1952), 
have emphasized the fact that there is as yet no satisfactory evidence that the 
organism can cause a chorio-retinitis through a post-natally acquired infec- 
tion. Although he did not deny its possible occurrence, Sabin (1950) 
pointed out that the fully developed and post-natal nervous tissues are un- 
questionably less susceptible to the pathogenic effects of toxoplasma than 
are those of the‘embryonic nervous system. 

Nevertheless, there are in the literature a few cases of toxoplasmosis with 
chorio-retinitis where acquired infection in childhood or adult life has been 
suspected. Six cases of chorio-retinitis associated with toxoplasma were 
reported by Vail, Strong, and Stephenson (1943) and, in their view, one 
patient aged 16 years, undoubtedly had an acquired infection. Magnusson 
(1951) reported seven cases of adult infection (two of whom had been 
infected during their work in the bacteriological laboratory) ; one of the 
patients had acute chorio-retinitis and the serological tests supported the 
diagnosis of toxoplasmosis. Wising (1952) described the case of a female 
aged 31 years, who presented with lymphadenopathy, pyrexia, and an acute 
juxtamacular chorio-retinitis in the left eye ; the clinical diagnosis of toxo- 
plasmosis was confirmed by strongly positive dye and complement-fixation 
tests. Rieger (1951, 1952), reported fourteen cases of central exudative 
retinitis in adults, which, on the basis of skin and serum tests, were considered 
to be due to acquired toxoplasmosis. 

It is not yet established whether a state of chronic toxoplasmosis can exist 
in man, as it may in animals. . Although the fact that mothers who give birth 
to toxoplasma-infected diseased infants do not themselves show clinical 
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evidence of the disease proves that the condition may occur in a latent or 
sub-clinical form, the normality of all subsequent pregnancies argues against 
a prolonged chronic infection. On the other hand, a case reported by Bohn 
and Koch (1951), suggests that toxoplasma may persist in the body in a latent 
form for many years. This patient, a female aged 22 years, developed acute 
chorio-retinitis, the dye tests were positive, and cerebral calcification was 
present ; this, according to the studies of Johnson, Fried, Broaddus, and 
Lamfrom (1946), probably indicates a congenital infection or one acquired 
in early childhood. Furthermore, an account of an interesting family 
showing a syndrome of chronic meningo-encephalitis, chorio-retinitis, rash, 
nerve-deafness, and eosinophilia due to toxoplasmosis, was reported by 
Campbell and Clifton (1950); it was apparent that the infection had re- 
mained in a subacute form in three, and possibly four, members of the family 
for many years. Kean and Grocott (1947) found an aggregation of parasites, 
probably toxoplasma, in the cardiac muscle of a healthy Negro who com- 
mitted suicide, and Plaut (1946) also demonstrated toxoplasma in the 
myocardium in a child and in an adult. It would appear possible, therefore, 
that an active chorio-retinitis in an adult may be due not only to a recently 
acquired infection, but also to an exacerbation of an old infection either 
post-natally or congenitally acquired. That such infection may be more 
common than is indicated by the few published cases, is suggested by the 
recent findings of Wilder (1952a, b), who claimed to have demonstrated 
organisms morphologically indistinguishable from toxoplasma in granulo- 
matous chorio-retinal lesions in 53 eyes of adults; the protozoa were found 
in 30 out of 131 eyes with the pathological diagnosis of tuberculosis or pos- 
sible tuberculosis. The lesions in which the organisms were found were very 
similar and consisted of well-demarcated necrotic areas involving the retina 
and choroid and frequently the sclera. They were situated posteriorly, 
equatorially, or peripherally, and occasionally more than one lesion was 
present in a single eye. Sabin and others (1952), however, believe that it is 
better to reserve judgment on this interesting communication until the 
results of serological tests on the patients from whom the eyes were removed 
are available, or until such time as toxoplasma organisms from similarly 
affected enucleated eyes, have been demonstrated by animal inoculation. 

Further evidence on this subject is presented in this paper, wherein the 
clinical, serological, and histological findings in a case of chorio-retinitis in 
an adult are reported, together with a brief account of the histological 
examination of 32 cases of granulomatous uveitis. 


Case Report 


A male, aged 40, first came under observation in August, 1947, giving an ocular history 
that the vision in his left eye had been defective “* as long as he could remember”. Pre- 
sumably this dated from youth. Ten years previously (1937) the vision in this eye had 
deteriorated further and at that time bilateral antrostomies had been performed. During 
the 10 weeks previous to seeking advice he had noticed that the vision in the left 
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eye had again become worse. The general medical history contained nothing significant ; 
but there was a history of tuberculosis in the family. 


Examination.—The right eye was in every respect normal—vision 6/5. In the left eye 
the anterior segment was normal; there was a considerable amount of fine vitreous 
opacities, and from the upper temporal margin of the disc there extended a large patch 
of deep choroiditis showing an inflammation of the acute granulomatous type super- 
imposed on an old lesion of long standing. The remainder of the fundus was normal ; 
there was an absolute field defect corresponding to the chorio-retinal lesion ; vision was 
6/18. 

Diagnosis.—The patient was hospitalized and overhauled with a view to establishing 
the diagnosis. In general he appeared to be extremely healthy. Bacteriologically the 
only findings which could be interpreted as possibly pathological were a coagulase- 
positive staphylococcus in the upper respiratory tract and a streptococcus haemolyticus, 
type 3, in the upper respiratory passages and bowel. There was a strongly positive 
Mantoux reaction to human tuberculin and a weakly positive reaction to bovine tubercu- 
lin ; but all other serological tests were negative. Toxoplasma tests were not carried out 
at this stage. There was no dental infection and x rays of the chest were negative. 

The appearance of the eye did not suggest the likelihood of the infection being strepto- 
coccal, and, in view of its clinical characteristics, the family history, and the strongly 
positive Mantoux reaction with the differentiation between the response to human and 
bovine tuberculin, the case was provisionally labelled tuberculous. 


Therapy.—After the acute stage of choroiditis had passed, the patient was given a course 
of tuberculin injections, starting with minute doses. 


Later Developments.—In October, 1947, the lesion was quiet, leaving an atrophic area spreading 
out widely from the disc; there was still a slight vitreous haze; vision 6/18. 

The eye remained quiet until August, 1949, when the patient returned with a history that the 
vision inthe left eye had deteriorated suddenly 5 days previously. On examination the anterior 
segment was again found to be normal, a dense vitreous haze obscured all view of the fundus, 
central vision had gone, and hand-movements only were apparent in the peripheral field. With 
routine treatment the posterior uveitis gradually settled down, and by February, 1950, the vitreous 
was relatively clear and an immense area of atrophic scarring was seen to occupy the posterior 
pole involving the macula and embracing the disc, associated with optic atrophy. An extensive 
relapse of a necrotizing choroiditis had obviously occurred. 

The eye remained quiet until September, 1950, when there was again a sudden deterioration of 
vision, for the first time associated with pain. On examination the ocular tension was found to be 
raised, the cornea was oedematous with its posterior surface bespattered with keratic precipitates, 
the iris was heavily vascularized, no view was obtainable behind the pupil, and all perception of 
light had gone. The clinical picture suggested the presence of a vascular thrombosis of consider- 
able extent. On hospitalization and with intensive local treatment the tension fell and the acute 
symptoms subsided; but since a considerable degree of discomfort and photophobia remained, 
the eye was excised in November, 1950. From that time onwards the patient has remained in 
excellent health. 

Summary.—-Recurrent posterior uveitis of obscure aetiology, clinically of the granu- 
lomatous type, persistently recurring, resulting in loss of perception of light and eventual 
destruction of the eye. 


Pathological Findings 
In November, 1950, the globe was opened horizontally to reveal a chorio-retinal 
ulceration in the posterior temporal region. Horizontal celloidin sections were 
cut and stained with haematoxylin and eosin, Van Gieson’s stain, and Ziehl- 
Neelsen’s stain. 


Sections.—There was a mild interstitial inflammatory infiltration of the corneal stroma 
and small foci of lymphocytes could be seen within the corneal epithelium. Massive 
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keratic precipitates were present on the corneal endothelium and the filtration angles were 
partially occluded by aggregations of inflammatory cells; posterior synechiae were 
present. Lens normal. 

Throughout the uveal tract there was a chronic inflammatory infiltration, severe in the 
iris, in which nodular foci were present at the pupillary margin, moderate and diffuse in 
the ciliary body and anterior choroid—a delicate cyclitic membrane was present—and 
severe in the posterior region where there was a well-demarcated area of necrosis on the 
temporal side. In this region the retina and choroid were fused, being divided only by a 
strip of pigment epithelium and remnants of Bruch’s membrane (Figs 1, 2, and 3) ; in 
the centre of this lesion the retina was necrotic and had completely lost its normal archi- 
tecture. There was a mild chronic inflammatory infiltration in the underlying sclera. 

Elsewhere the retina showed severe perivascular cuffing and nodular proliferations of 
endothelial cells, especially around the retinal veins and on the internal limiting membrane. 


Fic. 1.—Section of globe. On 
the temporal side of the disc 
there is a_ well-demarcated 
area of granulomatous chorio- 


retinitis. See Fig. 2. 


Fic. 2.—High-power view of area of chorio-retinitis. Retina and choroid are fused, 
being separated only by a layer of pigment epithelium and remnants of Bruch’s 
membrane, The lesion is granulomatous and centrally necrotic. The underlying 
sclera shows a mild chronic inflammation. Haematoxylin and eosin Xx 22. 
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Fic. 3.—Severe chronic inflammatory infiltration of iris with nodular aggregations 
at pupillary margin. Haematoxylin and eosin x 44. 


Some of the smaller retinal vessels had become obliterated by the exuberant tissue pro- 
liferation. Scattered eosinophils were present in and around the vessels, but these cells 
were not prominent ; a few giant cells could be seen in the area of retinal necrosis and in 
association with the endothelial proliferations elsewhere in the retina, but were not 
present in the choroid. There was cellular vitreous exudate, particularly dense over the 
ciliary processes ; the disc was oedematous and showed a severe inflammatory infiltration. 
Ziehl-Neelsen staining revealed no tubercle bacilli. 

The histological diagnosis at this time was chronic granulomatous chorio-uveitis, 
probably tuberculous in origin. A Middlebrook-Dubos test and agglutination 
tests for Brucellosis were carried out with negative results. 


In August, 1952, in view of the reported findings of Wilder (1952a, b) the 
sections were re-examined 21 months after excision.* 

Sections.—Serial sections were cut throughout the necrotic chorio-retinal lesion, 
periodic acid-Schiff and Heidenhain’s iron haematoxylin being used in addition. 


Many crescentic structures morphologically indistinguishable from toxoplasma were 
found in the necrotic area of the retina and in the nodular lesions of the iris (Figs 4, 5, 


Fic. 4.—V-shaped pair of crescentic Fic. 5.—Two separate crescentic forms. 
structures indistinguishable from toxo- Lower organism shows a _ central 
plasma. Nuclei localized at adjacent nucleus and is identical with toxo- 
poles. (Authors’ case). Haematoxy- plasma (Authors’ case). Heidenhain’s 
lin and eosin x 2560. haematoxylin and Masson stain x 2540. 





* Dr. Helenor Wilder herself selected the slide from this case as a probable example of toxoplasmosis. 
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Fic. 6.—Nucleated crescentic form in Fic. 7,—Choroidal granulation tissue 

choroidal granulation tissue (Authors’ containing crescent forms, one show- 

case), Haematoxylin and eosin x 1600. ing central nucleus (Authors’ case). 
Haematoxylin and eosin x 1600, 


6, and 7). In some of the sections over twenty scattered crescentic forms were found, 
while in others only three or four were observed. Some occurred in pairs, either parallel 
or in a V-shape, the nuclei being located at the tip of the V. The majority, however, were 
isolated, the nuclei being situated either at the middle or at one end, and granules were 
sometimes distinguishable in the cytoplasm. A few of the forms were intracellular, but 
no typical pseudo-cysts or cysts containing toxoplasma were seen. With haematoxylin 
and eosin the cytoplasm stained faintly blue and the nuclei dark blue. _P.A.S. stain was 
not sufficiently selective to be of use ; Heidenhain’s iron haematoxylin was of the greatest 
value in differentiating the organisms (Smith, 1953). These findings indicated a probable 
toxoplasmosis, and serological tests were carried out in August, 1952, that is, 2 years after 
the iast relapse of the uveitis. These tests were repeated in October, 1952, and in 
January, 1953. 
Serological Tests (performed by Professor Beattie, Sheffield University) : 


A. Cytoplasm Modifying Dye Test. C. Rabbit Skin Test. 
1. (18.8.52) Positive up to 1 :160. _ 1. (18.10.52) Serum neutralized more 
2. (18.10.52) Positive up to 1:68. than ten and less than 
3. (26.1.53) Positive up to 1 :32. one hundred skin-test 


B. Complement-fixation Test. units. 
1. (18.8.52) Positive 1:2. 2. (26.1.53) Tenskin-test units neutra- 
2. (26.1.53) Negative. lized. 


D. Dermal Sensitivity Test to Toxoplasmin. 
1. (10.10.52) Strongly positive. 


Discussion 


In the interpretation of the cytoplasm modifying dye test there is not yet 
complete agreement on the levels of the positive titres which may be regarded 
as significant, and to some extent this is due to the variation in the range of 
positive results in the healthy populations of different countries. According 
to Sabin and others (1952), however, the titres do not exceed 1 : 64 in the 
vast majority of the normal population, and this figure is in accord with 
the findings of Beverley and Beattie (1952) in Great Britain : 
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Under 10 years ae a% ae % 1: 16 or over. 


10-19 years es es re et 1 : 32 or over. 
Over 20 years ox we ah ae 1: 64. 


Thus the figure of 1 : 160 obtained in our case, is of possible significance, 
and becomes even more striking when one considers the rapidly falling titre, 
which, if due to the removal of the antigenic focus 21 months previously, 
would suggest a much higher level at the time of the acute phase of the 
uveitis. Indeed, it is reasonable to suppose that this patient's left eye was 
the only remaining tissue to have contained viable protozoa; Weinman 
(1943) has shown that there is a differential visceral immunity in toxoplas- 
mosis with immunity marked in the lung and feeble in the brain, a pheno- 
menon which has been attributed to a lesser permeability of the cerebral 
capillaries to antibodies as compared with capillaries elsewhere (Friedemann, 
1942). It is possible that the organisms are similarly shielded within the 
retinal tissues, and that, in the particular case here reported, they had 
survived only within the excised eye. 

With regard to the complement-fixation tests, it has been found that titres 
as low as 1 : 2 can be specific, in that such sera have also invariably contained 
significant amounts of cytoplasm-modifying antibody (Sabin and others, 
1952). The same authors have established that the complement-fixing 
antibody appears later and disappears much earlier than the cytoplasm- 
modifying antibody, so that the findings in our case (a conversion of a 
positive titre of 1 : 2 to a negative result in 54 months) is in accord with a 
recovery from an acute infection. The rabbit skin tests and the dermal 
sensitivity tests are confirmatory. 

We therefore conclude that the serological results are to be regarded as 
significant, and that, when these are taken in conjunction with the histo- 
logical findings, there can be little doubt that the granulomatous chorio- 
retinitis was toxoplasmic in origin. The existence of crescentic forms in the 
necrotic inflammatory tissue and the absence of pseudo-cysts would appear 
to indicate an acute phase of the infection, as pointed out by Weinman 
(1952), while the clinical history of defective vision “‘ as long as he could 
remember ” would suggest a congenital infection or an onset in early child- 
hood. On the other hand, according to Johnson, Fried, Broaddus and 
Lamfrom (1946), the absence of cerebral calcification indicates an onset after 
the age of 15 years. The question whether this was a case of congenital 
infection or of infection acquired post-natally in childhood must, therefore, 
remain in doubt, but the evidence is in favour of a chronic infection remaining 
latent in the ocular tissues for many years and recrudescing to give rise to an 
acute chorio-retinitis in middle age. Thus the findings in this case support 
in a rather striking way the opinion of Wilder (1952b) that, in adults, granu- 
lomatous chorio-retinitis clinically and histologically resembling tuberculosis 
may be due to toxoplasmosis. Wilder does not state the number of eyes 
examined, but the fact that the protozoa were demonstrated in 53 cases 
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suggests that toxoplasmosis may be a not uncommon cause of chorio-retinitis 
in adults. In order to ascertain whether a similar high incidence is to be 
expected in Great Britain we have examined sections from 32 cases of 
granulomatous uveitis reported at this Institute since 1948. 

None of the 32 cases had the localized type of necrotic lesion described 
by Wilder .as typical of toxoplasmosis. Nevertheless, in about half of the 
cases (17) a few structures were found resembling, to a greater or lesser 
extent, crescentic toxoplasma forms, but their appearance’ was not 
sufficiently typical to identify them as protozoa, nor were their isolated 
disposition and sparse distribution (never more than five in one case) 
characteristic of toxcplasmosis. That similar crescentic forms were also 
found in cases of post-traumatic granulomatous uveitis (Fig. 8), in which 
toxoplasmosis was not in question, casts further doubt upon their nature. 
Furthermore, a solitary, isolated crescentic form with a typical nucleus was 
demonstrated in a case of Behcet’s syndrome (Fig. 9). It was apparent that 
degenerate cells undergoing karyolysis and karyorrhexis may often very 
closely resemble toxoplasma pseudo-cysts. In one case in which crescentic 





Fic. 8.—Isolated erescentic structure Fic. 9.—Isolated crescentic structure 
resembling toxoplasma in choroid of resembling toxoplasma in choroid of a 
a case of traumatic uveitis. Haem- case of Behcet’s syndrome. Haem- 
atoxylin and eosin x 1600. atoxylin and eosin x 1267. 


structures were found serological tests were carried out (dye test 1:8; 
complement-fixation test negative). 

Thus from this relatively small group of patients it may be concluded that 
in cases of granulomatous uveitis neither resembling tuberculosis nor readily 
admitting a diagnosis of toxoplasmosis, histological structures morpho- 
logically similar to toxoplasma (probably consisting of cell debris or 
nuclear debris) may be found. 

Further investigation on this important subject is clearly necessary, but in 
view of the difficulty in interpreting suspicious structures in histological 
material, we feel that great caution should be exercised before labelling them 
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as toxoplasma. Before regarding the diagnosis as even probable, it is 
necessary, in our opinion, to have observed quite typical histological forms— 
crescents in pairs being particularly significant—and to have demonstrated 
positive serological tests. 

When sufficient examinations fulfilling the above criteria have accumu- 
lated, it may well be that Wilder’s suggestion that toxoplasmosis is a not 
uncommon cause of chorio-retinitis in adults may be generally confirmed. 
Meanwhile it should be emphasized that there is as yet no certain evidence 
to show that the case here reported is other than a rarity. 


Summary 


(1) A case of recurrent granulomatous chorio-retinitis in an adult is 
reported, and clinical, histological, and serological evidence is given for 
regarding the condition as due to toxoplasmosis. It is suggested that the 
disease was either congenital or acquired in childhood, and that the active 
chorio-retinitis in adult life was due to a recrudescence of the early infection. 

(2) When sections of 32 cases of granulomatous uveitis were examined, 
about half showed structures resembling toxoplasma forms. However, in 
some of the cases in which these were found, which included such conditions 
as post-traumatic uveitis, and Behcet’s syndrome, the diagnosis of toxoplas- 
mosis would have been highly improbable. It is, therefore, concluded that 
these histological appearances probably result from cellular debris or nuclear 
fragmentation, and that, in the absence of confirmatory serological tests, 
such findings have a very limited value. 


We are indebted to Professor C. P. Beattie and Dr. A. J. K. Beverley who kindly carried 
out the serological investigations, and to Dr. Peter Hansell for the photographs. Our thanks 
are also due to Mr. A. McNeil and Mr. V. Elwood for technical assistance. 
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TWO PROVOCATIVE TESTS FOR GLAUCOMA* 


BY 


L. P. AGARWAL anp C. K. SHARMA 
From the Department of Ophthalmology, Medical College, Agra, India 


To assess the value of the provocative tests of glaucoma we investigated the 
water-drinking and jugular compression tests in about 140 eyes. Three 
groups of cases were investigated : 


(i) Normal eyes Moe nes wa 50 
(ii) Eyes with established glaucoma: 


(a) chronic simple glaucoma see ee at 33 
(6) acute congestive glaucoma ... xe eal 13 >57 
(c) chronic congestive glaucoma ... ee vee 11 


(iii) Pre-glaucomatous eyes (i.e. unaffected 
eyes of patients already affected) ... ene 33 


Technique 

Jugular Compression Test (also known as the cervical compression test).—1 per 
cent. anethaine drops were used to produce surface anaesthesia. The ocular 
tension was then taken with a Schidtz tonometer, and again after 30 min. to 
ascertain any change. The sphygmomanometer cuff was tied round the neck, 
keeping the cushion in front in order to compress both jugular veins equally. 
A stop-watch was used to record the time. The cuff was inflated to a pressure of 
40—45 mm. Hg for 1 min. and the ocular tension was taken again. A rise of more 
than 6 mm. Hg Schi6tz or a ceiling of more than 30 mm. Hg was considered to be 
pathological. The tension was recorded every 10 min. for 30 min. 


Water-Drinking Test.—The patients were given no miotics for at least 24 hours 
previously, and no breakfast before the test. They were then asked to drink 
from 600 to 1,000 ml. water within 4 min. Tensions were taken by the Schidtz 
tonometer 30 min. before the test, at the commencement of the test, and then 
every 15 min. for 2 hrs. During the test, the petechial index and fluorescein test 
were also done. The haemoglobin per cent. was estimated by Sahli’s technique 
using Adam’s haemoglobinometer. The plasma proteins were estimated by the 
microchemical Nesslerization method of King (1946) at the beginning of the test 
and 45 min. after it had begun. The blood pressure was taken before, and at | 
and 2 hrs. after the commencement of the test. A rise in tension of more than 6 mm. 
Hg Schiétz or a ceiling of more than 30 mm. Hg was considered to be pathological. 


Discussion 

In the fifty normal eyes there was a rise in tension of 2 to 6 mm. Hg Schidtz 

with the water-drinking test, except in one case which showed a rise of 10 mm. ; 
this patient was classified as pre-glaucomatous and is under observation. 

The jugular compression test of Schoenberg (1929) was employed in the 

various groups of cases of primary glaucoma. Schoenberg found three 

types of curves: 
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(i) a rise of ocular tension during jugular compression and a fall to the 
initial level after release, 
(ii) a rise of ocular tension during jugular compression and a fall to below 
the initial level after release, 
(iii) no change. 

Similar changes in intra-ocular pressure were found in the present series 
of cases. Schoenberg attributed the rise of tension in the eyes on compressing 
the jugular veins to a mechanical factor, i.e. a damming-up of the venous 
exit from the eyeball and a consequent accumulation of blood in the uvea. 
The variations of intra-ocular pressure are more dependent on venous than 
on arterial pressure, so that local variations in the venous return from the 
eyeball, whether due to local or to general causes, may readily give rise to a 
glaucomatous attack. 

The drop in intra-ocular pressure to below the initial level after the release 
of pressure on the neck which is recorded in some cases by Schoenberg is 
inexplicable. Some changes may occur in the vascular unit of the eyeball 
(i.e. the venule, capillary, and arteriole unit), and a regulatory reflex may 
act in defence against an acute impediment of venous circulation; it may 
be that this reflex fails to function in glaucomatous eyes (Table I). 


TABLE I 
RESULTS OF JUGULAR COMPRESSION TEST IN GLAUCOMATOUS EYES 





Positive Results 





Type of Glaucoma Total Eyes 


No. Percentage 





Chronic simple 
Acute congestive 
Chronic congestive 


33 
11 
13 


14 
10 
9 


42-4 
90-9 
69°3 














It is thus advisable that those with pre-glaucomatous eyes should not wear 
tight collars or engage in occupations which cause mechanical pressure over 
the jugular veins, e.g. glass-blowing, blowing musical instruments, lifting and 
carrying heavy objects, acrobatic performances, scrubbing floors, etc. 
Glaucoma is potentially a bilateral disease, one eye being affected earlier 
than the other, so that an unaffected eye must be regarded as predisposed to 
glaucoma. These are true examples of pre-glaucoma, and may be utilized 
for the evaluation of the various results (Table II). 


TABLE II 
RESULTS OF JUGULAR COMPRESSION TEST IN PRE-GLAUCOMATOUS EYES 





Pre-disposed Eyes Positive Results 


(First eye affected by) 





Total Eyes 
No. Percentage 


Chronic simple glaucoma , “i =e 14 23-5 
Acute congestive glaucoma .. oe ‘hy 9 66°6 
Chronic congestive glaucoma a ae 10 20-0 
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The jugular compression test has not been singly investigated before in 

pre-glaucomatous eyes, or if done alone has been brushed aside as unreliable. 
Our experience, however, has been contrary, as Table II shows, and we 
recommend this test as simple and not time-consuming. It also throws 
some light on the aetiology of glaucoma; from it we may infer that glaucoma 
may be due to some upset in the venule-capillary-arteriole system of the eye 
which causes increased pressure in the venous system; this supports the view 
of the congestive factor in the aetiology of glaucoma. 
- The water-drinking test, performed in various types of primary glaucoma, 
gave a rise of ocular tension from 6 to 20 mm. Hg Schi6tz, irrespective of 
the condition of the angle of the anterior chamber. Repeated tests with 
smaller quantities of water gave negative results, but positive results were 
obtained by the administration of 250 ml. water. In our opinion smaller 
quantities than this should be regarded as useless, in spite of two case reports 
by Schmidt (1931), who obtained positive results by the administration of 
50 ml. water. The results of the water-drinking test in various types of 
primary glaucoma are given in Tables III, IV, and V. Table V (opposite) 
shows that our results are in conformity with those of other workers. 


TABLE Ill 
RESULTS OF WATER-DRINKING TEST IN GLAUCOMATOUS EYES 





| Positive Results 
Type of Glaucoma Total Eyes 





No. | Percentage 





30 90:9 
11 100-0 
13 100-0 


Chronic simple. . 
Acute congestive 
Chronic congestive 





TABLE IV 
RESULTS OF WATER-DRINKING TEST IN PRE-GLAUCOMATOUS EYES 





| 


Pre-glaucomatous Eyes Positive Results 


(First eye affected by) Total Eyes ® 





No. Percentage 
50-0 


66°6 
40:0 





Chronic simple glaucoma .. es = 14 
Acute congestive glaucoma .. ee a 9 
Chronic congestive glaucoma ete a 10 














The haemoglobin percentage and plasma proteins were also estimated at 
the beginning of the test and after 45 min. The results indicate that there is 
definite haemodilution after 45 min. The plasma was more diluted by the 
ingested water in the glaucomatous than in the normal cases. It may there- 
fore be said that there is excessive absorption or less excretion of water by 
giaucomatous patients. There was no evidence of vasomotor phases in 
determining the rise of tension. Why this variation in haemodilution 
between normal and glaucomatous eyes should occur with the administration 
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TABLE V 


RESULTS OF WATER-DRINKING TEST OBTAINED BY VARIOUS 
WORKERS AS COMPARED WITH OUR RESULTS 





Total | Positive Results 
Eyes 


Type of Glaucoma 
Tested No. | Percentage 





Author 





1930a, b, c -— — 66:0 Chronic simple 


| 
Wegner | 
Schmidt rip | 1931 34 | 33 97:0 Chronic simple 











Ohm 1936 N 4 | 50-0 Chronic simple 





Tichomirow . . 1940 _ } 90:0 | Chronic simple 


1941 —_— 





‘ 


— Pre-glaucomatous 


Bloomfield and 
Kellerman . . a 1947 22 18 | 





Sugar. ..  ..| 1948 143 9 | 50 _ | Normal 
Not known | Not known | Not known} Glaucoma 





Kronfeld’ .. a 1949 269 | 179 | 66.0 Chronic simple 








— — | 77-0 Chronic simple 
Leydhecker .. nw 1950a — | — 74:0 Congestive 


| 90-0 Unoperated 














Weinstein. 
(with modified Water- | 1950 


Drinking Test) | Operated 
| 


Pre-glaucomatous 


| 
. | Chronic simple 





Acute congestive 


Present Investigations | Chronic congestive 


| 


Pre-glaucomatous 








of the same quantity of water is difficult to understand. These observations 
add to the complexity of the problem. 

The rise of tension in the water-drinking test is caused to a certain extent 
by changes in the osmotic pressure of the blood. Since the degree of haemo- 
dilution is the same in normal and in pre-glaucomatous eyes, the change in 
tension is due either to a reduced inflow of water when the blood serum 
becomes relatively hypotonic, or to the fact that an increased volume of 
aqueous can, flow out more easily. According to the results of Kinsey, 
Grant, and Cogan (1942), the former mechanism is improbable. Even if 
the decisive factor determining positive and negative tests is localized in the 
eye itself, this does not mean that systemic reactions are unimportant. The 
degree and rate of the development of hypotonicity in the blood vary con- 
siderably in different people, and at different times in the same person. 
These differences are presumably caused by varying rates of absorption and 
exchange of fluids between blood and tissue, which in their turn depend on 
the amount of fluid taken by the patient on the days before the test and on 
his individual regulation of the water exchange. Whether this regulation is 
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hormonal or due to an autonomous function of the capillary endothelium 
is uncertain. 

Considering the problem of the mechanism whereby this test acts, the 
positive results shown may be due either to increased permeability of the 
capillaries or to an increase in blood pressure. 

It is well known that an increase in blood pressure is reflected by an 
increase in intra-ocular pressure. On this hypothesis it may be argued that 
the water-drinking test acts purely by an increase in blood pressure due to 
an increase in blood volume. In chronic glaucoma this is incompatible with 
our observation that there was no appreciable change in blood pressure before 
the test, at the first hour, and at 2 hours after the commencement of the test. 
In acute congestive glaucoma, however, this too may be regarded as con- 
tributory factor; we found positive results in all cases giving a variation of 
from 3 to 8 mm. Hg in systolic pressure, and in three cases which gave a 
variation of from 5 to 8 mm. Hg in diastolic pressure at the end of 2 hours. 


The only remaining factor is haemodilution, leading to a change towards 
hypotonicity in the osmotic pressure of the serum; this hypotonicity causes 
an increased flow of aqueous into the eye. In normal eyes this increased 
inflow is dealt with by increasing the drainage through the normal channels, 
which leads to a negative result, but in glaucoma this regulating mechanism 
is upset, and the added strain leads to an increase in intra-ocular pressure. 
In about 50-5 per cent. of the so-called pre-glaucomatous eyes, the results 
were positive. Wesuggest therefore that these eyes, though non-glaucomatous 
from the clinical standpoint, are in fact glaucomatous from the pathological 
standpoint, and we recommend the regular use of miotics as a preventive 
measure. 

All glaucomatous patients should be warned not to drink tea or coffee in 
bed before breakfast, as two large cups of tea or coffee contain approximately 
500 ml. fluid and caffeins which are enough to precipitate an acute attack of 
glaucoma. Sugar (1948) suggested a combination of the water-drinking test 
with other tests; in our opinion this offers no advantage, as when two 
fundamentally different provocative tests are mixed it may not be possible 
to assess which mechanism is defective in an individual eye. 

The results of the jugular compression and _ water-drinking tests (Tables 
Il, Ill, IV, and V), show that the water-drinking test is more sensitive and 
gives better results. For the diagnosis of the pre-glaucomatous condition, 
the water-drinking test is recommended; the result may be confirmed after- 
wards by the jugular compression test. 

Our present knowledge of the aetiology of glaucoma is incomplete and full 
of uncertainties. It may be suggested that the tests should not be combined 
at one time; on the contrary, if one test is negative we may exclude the 
factor guiding the mechanism of action of that test from the aetiology and try 


another test with a different mechanism. 
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Conclusions 


(1) Increased capillary permeability plays a significant part in the aetiology - 
of glaucoma, especially the acute congestive type. 

(2) The jugular compression test gives 55 per cent. positive results in 
glaucomatous eyes, and 33 per cent. results in pre-glaucomatous eyes, which 
indicates that the negative results should be ignored and the positive results 
taken into consideration; the negative results do not necessarily mean that 
the eyes tested are not pre-glaucomatous. The test acts by the mechanical 
obstruction of the venous blood in the jugular veins. 

(3) The water-drinking test gives a high proportion of positive results: 
94:7 per cent. in glaucomatous eyes and 51-5 per cent. in pre-glaucomatous 
eyes. It probably acts by haemodilution, as there is an accompanying dilution 
in the plasma proteins and a decrease in haemoglobin percentage. 

(4) There is no appreciable change in blood pressure during the water- 
drinking test, except in cases of acute congestive glaucoma. 


We are grateful to Dr. R. S. Varma, Professor of Ophthalmology for his guidance throughout 
this work and to Dr. H. N. Bhatt, Principal of the Medical College, Agra, for permission to carry 
out the project in this department. 


REFERENCES 


BLOOMFIELD, S., and KELLERMANN, L., (1947). Amer. J. Ophthal., 30, 869. 
Kina, E. J. (1946). a Micro-analysis i in Medical Biochemistry’, p. 34. Churchill, London. 
Kinsey, V. E., GRANT, M., and CoGAn, D. G. (1942). Arch. Ophthal., Chicago, 27, 242. 
KRONFELD, P. C. (1949). "Trans. Amer. Acad. Ophthal. Oto-laryngol., 53, 175. 
LEYDHECKER, W. (1950). British Journal of Ophthalmology, 34, 457. 
Ox, G. (1936). v. Graefes Arch. Ophthal., 135, 537. 
SCHOENBERG, M. J. (1929). Arch. Ophthal., Chicago, 1, 681. 
ScHMIDT, K. (1931). Arch. Augenheilk., 104, 102. 
Sucar, H. S. (1948). Jbid., 31, 1193. 
TICHOMIROW, P. E. (1940). Vest. Oftal., 16, 127. 
(1941). Ibid., 18, 57. 
WEGNER, J. (1930a). Zbl. ges Ophthal., 24, 1. 
(1930b). Ber. dtsch. ophthal. om, Heidelberg 48, 127. 
(1930c). Arch. Augenheilk., 103 
WEINSTEIN, P. ( 1950). Amer. J. Ophthal. “33, 1442, 





Brit. J. Ophthal. (1953) 37, 336. 


TREATMENT OF CORNEAL INFECTION WITH 
PS. PYOCYANEA BY SUBCONJUNCTIVAL 
INJECTION OF POLYMYXIN E* 


BY 


D. AINSLIE 
Institute of Ophthalmology, London 


THE properties of polymyxin in relation to ocular therapeutics have recently 
been discussed at some length ; the penetration of this antibiotic into the eye 
of the rabbit after subconjunctival injection was estimated and the results 
obtained in the treatment of corneal infection experimentally produced with 
Ps. pyocyanea have been reported (Ainslie and Smith, 1951). 

It is well known that this type of ocular infection runs an unusually 
serious course in man. In view of its resistance to the methods of treatment 
—including the usual antibiotics—hitherto employed clinically, in contrast 
to the satisfactory results obtained during investigations on animals, it was 
decided to proceed with clinical trials. The treatment with Polymyxin E of 
six proved cases of corneal infection due to Ps. pyocyanea and of two further 
cases showing the clinical features of such infection but without cultural 
confirmation are reported below. 


Preparation 


The Polymyxin E+ was prepared for injection by dissolving the contents of one vial of 
1,000,000 units in 1 ml. of an aqueous solvent consisting of mydricaine 0.5 ml. and sterile 
distilled water 0.5 ml. In order to obtain a perfect solution it was necessary to allow as 
long as half an hour for the polymyxin to dissolve. This solution was found £6 be stable 
for at least a week. The dosage used was 0.20-0.25 ml. (200,000 to 250,000 units). 


Tolerance 


No permanent ill effects from the injections were noted. Chemosis soon sub- 
sided when treatment was stopped and no conjunctival scarring could be detected. 
One patient (Case 3) received a total of 21 injections, but despite this the conjunctiva 
settled entirely and now appears normal. 

Considerable pain was experienced by most patients after the injections. Four 
complained of extremely severe pain and had to be given strong analgesics (either 
pethidine or omnopon) with each dose. Two said that the pain was moderate and 
one that there was no pain at all. The remaining patient (Case 6) had had an 
alcohol injection into his trigeminal ganglion and was therefore insensitive. In 
general it appears that the injections cause pain for about 2 hours after administra- 
tion. 





* Received for publication February 2, 1953. 
+ Supplied by the Wellcome Research Institute in vials of 1,000,000 units. 
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Treatment of Cases 


In all the cases described here the pupils were kept fully dilated with atropine 
throughout the treatment, and the eyes were padded during the period of the 
injections. 

Case 1. A man aged 40. 


History and Previous Treatments.—On January 25, 1952, his right cornea was scratched 
by a baby’s finger nail. lt appeared to heal but 2 weeks later the cornea broke down 
and a severe hypopyon ulcer formed. A culture was taken and 500,000 units of penicillin 
given subconjunctivally. The following day there was no improvement, and, as the 
culture showed Ps. pyocyanea, a subconjunctival injection of 0.5 g. streptomycin was given, 
followed by a further dose the next day. There was marked improvement and the 
streptomycin was discontinued. Chloramphenicol ointment was applied to the con- 
junctival sac four times daily. The infection seemed to be overcome, but, as there was 
extensive corneal vascularization, cortisone 10 mg. was injected subconjunctivally on 
March 3, 1952, and this was followed by cortisone drops. On March 15 the eye again 
became very painful. 

Examination.—On March 18, 1952, there was an ulcer involving almost the whole of 
the cornea with extensive infiltration. A hypopyon filled more than half the anterior 
chamber. There was gross chemosis and 2 mm. proptosis. 

Therapy.—After a conjunctival swab had been taken, 200,000 units Polymyxin E were 
injected subconjunctivally. The following day the culture from the swab showed growth 
of Ps. pyocyanea and Staph. aureus. A further injection of 200,000 units polymyxin was 
given and aureomycin ointment was applied to the conjunctival sac three times daily. 
This treatment was continued, polymyxin injections being given daily, until March 31. 

Result.— Until March 27 there was a steady improvement, and on this date the hypopyon 
was less than 2 mm. Despite the continuation of treatment the condition gradually 
worsened over the following 4 days, and, as the proptosis had increased, the eyeball 
was eviscerated on April 1, 1952. 


This was the first patient to be treated. The infection could not be more than 


temporarily controlled, but, in the face of so extensive an infection, even a tem- 
porary improvement was considered encouraging. 


Case 2. A man aged 23. 


History and Previous Treatment.—The patient had had occasional foreign bodies on 
the cornea between 1946 and 1951. On April 21, 1952, he complained that for 2 days 
the right eye had been feeling as though something was in it and had become very red. 
A central corneal ulcer 6-7 mm. in diameter was noted with oedema of the whole cornea. 
There was a hypopyon of about 4mm. _ A culture was taken on the evening of April 23 ; 
systemic chloramphenicol was started, and 250,000 units penicillin was given subconjunc- 
tivally. A further 200,000 units penicillin was given the next day and the systemic 
chloramphenicol was continued. On April 25 the culture showed a growth of Ps. 
Pyocyanea. 


Examination.—On April 26 there was a corneal ulcer 5-6 mm. in diameter and infiltra- 
tion extending 2 mm. round this. The anterior chamber was half filled with pus. 


Therapy.—250,000 units polymyxin was given subconjunctivally and the dose was 
repeated on April 27 and 28. The next day there was still marked corneal infiltration 
but the hypopyon had disappeared. Polymyxin injections were repeated on April 30 
and May 1. No further polymyxin was given but aureomycin ointment was applied 
twice daily. 
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Result.—The patient was discharged on May 21. There was no ulceration but moderate 
corneal infiltration. 

On December 11, 1952, the eye was white and quiet. There was a nebula, mainly of 
the lower half of the cornea, and moderate superficial vascularization. Visual acuity 
in the right eye was 6/24. 


Case 3. A boy aged 16. 

History and Previous Treatments.—On April 28, 1952, a foreign body blew into the 
right eye. The foreign body was removed the same day but the eye became very sore 
and red. On April 30 a large corneal ulcer was present. The patient was given 500,000 
units penicillin subconjunctivally and this was repeated the following day. In addition 
0.5 g. chloramphenicol was given 6-hourly. On May | culture revealed a heavy growth 
of Ps. pyocyanea. 

Examination.—On May 2 there was an area of infiltration involving three-quarters of 
the cornea and a central ulcer 5 mm. in diameter. There was much purulent discharge. 
The anterior chamber was half full of pus. 


Therapy.—Polymyxin 250,000 units was given by subconjunctival injection and the 
systemic chloramphenicol] was continued. On May 3 the discharge was less and the 
hypopyon smaller, but the corneal appearance had not altered. A further injection of 
250,000 units polymyxin was given. By the next day there was no discharge and the 
hypopyon was reduced to | mm. The ulcer was smaller. In addition to the injections 
polymyxin ointment 1 per cent. was now applied twice daily to the conjunctival sac. 
Daily subconjunctival injections and twice-daily applications of polymyxin ointment were 
continued until May 8. 

All treatment with polymyxin was then stopped as the lesion appeared to be healed. 
Aureomycin ointment was applied three times daily to keep the conjunctival sac clear of 
secondary infection. The eye continued to settle until May 16, when corneal infiltration 
increased and a small central stain appeared. A hypopyon of 3 mm. formed rapidly. 
Aureomycin ointment was continued and another subconjunctival injection of polymyxin 
250,090 units was given at once. By the following day the hypopyon was reduced to 
1 mm. Daily injections of polymyxin 250,000 units were continued until May 27, and 
then reduced to every second day, the last injection being given on May 31. 


Result.—The patient was discharged from hospital on June 4 with a dense central 
nebula and superficial vascularization of the cornea. On August 6 the eye was comfort- 
able and entirely quiet. There was a dense firm nebula with slight vascularization. 
Visual acuity was counting fingers at 2 ft. 


Case 4. A woman aged 48. 

History and Previous Treatments.—Since the age of 5 the patient had had poor vision 
due to corneal opacities. On March 27a left penetrating keratoplasty was performed. The 
stitches were removed on April 3 and the patient was discharged from hospital on April 17. 
On April 24 she was readmitted, having a hypopyon ulcer. Culture taken from the 
cornea showed Ps. pyocyanea, sensitive to streptomycin. Polymyxin sensitivity was not 
tested. Subconjunctival streptomycin was given daily and aureomycin ointment was 
applied to the conjunctiva: sac. The hypopyon lessened in size but it did not disappear’ 
and the ulcer remained unchanged. On May 5 the ulcer had again increased in size 
and the hypopyon was also larger. Reculture showed Ps. pyocyanea to be still present. 

Examination.—On May 7 there was a central corneal ulcer 5-6 mm. in diameter, with 
surrounding infiltration, and a 3 mm. hypopyon. 

Therapy.—A subconjunctival injection of 250,000 units polymyxin was given. The 
anterior chamber was opened, the hypopyon evacuated, and the anterior chamber irrigated 
with polymyxin solution, 200,000 units in 5 cc. saline. Daily subconjunctival injections 
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of polymyxin 250,000 units were given until May 18. On May 20 the eye appeared free 
from infection but culture produced a growth of Staph. aureus. The patient was dis- 
charged from hospital and instructed to use aureomycin ointment three times a day. 


Result.—On September 9 the eye was quiet but the graft was completely opaque. 
Visual acuity was perception of light with good projection. 


Case 5. A man aged 53. : 

History and Previous Treatment.—A parotid tumour had been excised in 1926. It 
recurred, and several further operations had to be performed. A facial palsy with partial 
exposure of the cornea occurred. In addition, the cornea was anaesthetic following 
alcohol injection of the trigeminal ganglion some time previously, for the relief of pain 
associated with the neoplasm. A corneal ulcer was first noted on July 3. This did not 
respond to treatment with atropine, albucid, and padding of the eye, but became slowly 
worse. A small hypopyon formed and a lateral half tarsorrhaphy was performed on 
August 6. 

Examination.—On August 11 there was a corneal ulcer 3 mm. in diameter and deep 
corneal infiltration about 6 mm. in diameter. The ulcer had the clinical appearance of 
one due to a Gram-negative bacillus and culture revealed Ps. pyocyanea. 


Therapy.—On August 12 250,000 units polymyxin was given subconjunctivally, and 
thrice daily applications of polymyxin ointment | per cent., which had already been 
started, were continued. Subconjunctival injections of 250,000 units of polymyxin were 
given on August 14 and 15. The condition was now much improved but there was still 
some coagulated exudate in the anterior chamber and the cornea was still stained. 
Further culture from the ulcer revealed Staph. aureus sensitive to chloramphenicol, but 
no Ps. pyocyanea was grown. 

A further injection of polymyxin 250,000 units was given on August 16, and chloram- 
phenicol ointment was applied to the conjunctival sac. This ointment was continued, 
and subconjunctival injections were repeated every second day until August,26. There 
was now no hypopyon but still moderate corneal infiltration. 

The polymyxin was stopped but the chloramphenicol ointment was continued. On 
September 5 a hyphaema developed, but the eye did not appear to be infected. On 
September 13, however, the hyphaema appeared to be mixed with pus, and polymyxin 
injections were given on September 13 and 15 as it was thought that a recurrence of the 
infection might be imminent. The eye then gradually quietened but the hyphaema did 
not absorb. On October 25 an anterior chamber washout was performed. 

Result.—Since this date there has been no sign of recurrence of the infection but there 
is still a hyphaema present and the cornea is rough with a variable amount of staining. 
Visual acuity is perception of light. 


It would seem that this chronic residual ulceration is of the neuroparalytic type 
associated with the absence of trigeminal sensation. It is certain, from the chronic 
nature of the present ulceration, that there is no further pyocyaneus infection. 
Unfortunately, because of the progress of the parotid carcinoma, the patient’s 
general condition is very poor and only simple palliative treatment is being applied 
to the eye. 


Case 6. A man aged 32. 

History and Previous Treatment.—On September 9 the patient’s eye became painful 
and red and he attended hospital on September 20, 1952, when a large corneal infiltrate 
with corneal abscess 5 mm. in diameter was present in the lower half of the cornea. There 
were cells in the anterior chamber but no hypopyon. A culture was taken, 500,000 units 
penicillin were given subconjunctivally and penicillin ointment applied. On the following 
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day the infiltrate had increased and there was a small hypopyon. The eye was by now 
very painful. The culture gave a good growth of Ps. pyocyanea. Streptomycin 0.5 g. 
was given subconjunctivally and chloramphenicol 0.5 g. 6-hourly. On September 22 the 
in vitro sensitivity of the organism to antibiotics was known. It was insensitive to 
penicillin, aureomycin, and chloramphenicol, and moderately sensitive to polymyxin, 
streptomycin, and terramycin. Accordingly, terramycin ointment was applied to the 
conjunctival sac 3-hourly, and a further subconjunctival injection of 0.5 g. streptomycin 
was given. Streptomycin injections were repeated on September 23, 24, 25, and 27, but 
the condition became gradually worse. 

Examination.—On September 29 the whole lower half of the cornea was infiltrated and 
there was 2-3 mm. of hypopyon. The eye was grossly injected and there was chemosis 
and oedema of the lids. 

Therapy.—The terramycin ointment was continued and a subconjunctival injection of 
200,000 units polymyxin was given, and repeated the following day. On September 3, so 
great an improvement was noted that injections were discontinued, but on September 5 
the condition seemed a little worse, and 200,000 units polymyxin was given subconjuncti- 
vally. The dose was repeated on September 8 and 13. 

Result.—The eye settled well and the patient was discharged on September 18. There 
was no hypopyon, but a vascularized corneal nebula was present below and there was 
slight corneal oedema above. On November 20 the eye was quiet, with a dense corneal 
nebula below, and there was no sign of recurrence of infection. Visual acuity was hand 
movements. 


The remaining cases showed the characteristic diffuse corneal infiltration found 
in infections due to Gram-negative bacilli (Bignell, 1951 ; Sorsby and others, 
1952) but cultural confirmation was lacking. 


Case 7. A man aged 70. 

History and Previous Treatment.—The patient had chronic glaucoma and a left anterior 
sclerotomy had been performed in 1950. The eye did very well until on June 20, 1952, it 
became red and sore and on the following day it was found that the conjunctiva over the 
scleral aperture was infected and there was a hypopyon of 3 mm. A subconjunctival 
injection of penicillin 200,000 units was given at once and systemic treatment with 
chloramphenicol 750 mg. 6-hourly was started. 

The treatment, including daily subconjunctival injections of penicillin, was continued 
until June 24, when as there had been no improvement an anterior chamber washout was 
performed. The following day the hypopyon had re-formed and treatment was started 
with aureomycin ointment | per cent. However, the eye became steadily worse. Several 
cultures from the conjunctival sac had been taken but only Staph. albus was grown. 


Examination.—On June 27 the upper bulbar conjunctiva was oedematous and appeared 
infected and there was infiltration of the upper part of the cornea. There was a hypopyon 
3.5 mm. in diameter. 


Therapy.—250,000 units Polymyxin E were injected subconjunctivally, and the next 
day the hypopyon had decreased to 1 mm. A further dose of 250,000 units polymyxin 
was injected and by June 29 the hypopyon had disappeared. On June 30 and July | the 
polymyxin injections were repeated. No further polymyxin was given, but aureomycin 
ointment, which had been applied throughout, was continued until July 14. 

Result.—The patient was discharged from hospital on July 16, there being no sign of 
infection. A 1 mm. hyphaema, lens opacities, and posterior synechiae were present. 
The eye gradually settled down and is now quiet with normal tension, though the visual 
acuity is only hand movements. 
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Case 8. A man aged 39. 

Case History and Previous Treatment.—A corneal foreign body was removed on 
August 7, 1952. The eye became very red and sore and on August 9 there was a large 
corneal infiltrate and a 1 mm. hypopyon. A culture was taken, and only Staph. albus 
was grown, though the clinical appearance was that of a Ps. pyocyanea infection. Strepto- 
mycin 0.5 g. was given subconjunctivally and repeated on August 10 and 11. Strepto- 
mycin drops 10,000 units per ml. were instilled half-hourly during this time, but by August 
12 the hypopyon had increased to 2.5 mm. Further subconjunctival injections and 
streptomycin drops were given but the eye became worse. 

Examination.—On August 15 an intracorneal abscess 5 mm. in diameter was present, 
but there was no actual ulceration. The anterior chamber was half full of pus. The 
streptomycin drops were continued and 200,000 units polymyxin given subconjunctivally 
in addition. On August 16 the hypopyon was much reduced ; the polymyxin injection 
was repeated, and again on the following day, when there was still corneal infiltration 
but no hypopyon. 

Result.—On August 23 the eye was very injected but the cornea was bright and clearing, 
and the patient was discharged from hospital. 

Relapse.—The eye was slightly irritable but remained about the same until September 
18, when it again became very painful. The next day a hypopyon of 2 mm. diameter 
was again apparent and there was central active corneal infiltration. 200,000 units of 
polymyxin was again given subconjunctivally and the dose was repeated daily until 
September 23. 

Result—The hypopyon disappeared and the infiltration lessened, leaving a dense 
central nebula. The patient was discharged from hospital on September 28 with no 
hypopyon but a faint flare. On November 6 the eye was almost white, and there was 
no flare but a dense nebula. Visual acuity was counting fingers. 


Discussion 

In five of the six cases of proved pyocyaneus ulceration which were 
treated, the infection was overcome by subconjunctival injections of poly- 
myxin. When treatment was started, every case appeared to be progressing 
rapidly towards loss of the eye. 

The only failure was an exceptionally advanced case in which the whole 
cornea was already involved when first seen, and even in this instance there 
was initial improvement. The failure to maintain the improvement could 
be accounted for by the fact that many subconjunctival injections of penicillin 
and streptomycin had already been given and the absorption of the polymyxin 
was probably unsatisfactory owing to the scarred condition of the subcon- 
junctival tissues. Before any polymyxin was given the conjunctiva was 
already oedematous and friable. 

Both the patients in whom the corneal infection was diagnosed as due 
to Ps. pyocyanea on clinical grounds alone were cured. 

In two of the seven successfully treated cases, the infection recurred after 
cessation of the first course of treatment, but was rapidly brought under 
control again by a second course. This emphasizes the difficulty with which 
infection of the cornea due to Ps. pyocyanea is eradicated entirely, and 
suggests that treatment should always be continued for several days after 
the clinical appearance indicates that the infection has been overcome. 
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Much tissue necrosis is always associated with corneal infections with 
pyocyaneus, and sometimes a definite intracorneal abscess develops. It was 
found during the experimental series that, as the pyocyaneus infection was 
overcome, there was a tendency for the still necrotic cornea to be invaded 
by secondary infective organisms, particularly the staphylococci. 

It should be borne in mind that, despite its powerful activity against the 
Gram-negative bacilli, polymyxin is completely ineffective against the cocci, 
and great care must therefore be taken to keep the conjunctival sac as free 
as possible from these organisms during treatment. A suitable ointment, 
such as aureomycin, chloramphenicol, or terramycin, should be applied 
frequently, and all discharge should be removed by irrigation when necessary. 

Aureomycin, chloramphenicol, or terramycin ointment was applied 
liberally in seven of the eight cases reported, but no apparent improvement 
followed these applications alone, nor did any improvement follow systemic 
chloramphenicol therapy alone. 

The danger of secondary infection is of course not so great when the 
Gram-negative infection is treated with streptomycin, since this antibiotic 
is also effective against most coccal organisms. Gram-negative organisms, 
however, are usually found to be more sensitive to polymyxin than to 
streptomycin (Brownlee and Bushby, 1948). Also, organisms resistant to 
polymyxin are produced only with difficulty, whereas organisms very readily 
become insensitive to streptomycin (Finland and others, 1946; Paine and 
Finland, 1948). 

In four of the cases described above, streptomycin had been applied by 
subconjunctival injection before polymyxin was tried. The streptomycin 
therapy was followed by temporary improvement in two cases (Cases 1 and 
4) but in the other two (Cases 6 and 8) it produced no change. Immediate 
improvement followed the polymyxin injections in all cases. 

In this series of cases, the visual acuity remaining at the end of treatment 
was poor, in no case better than 6/24 and in most considerably less. How- 
ever, with the exception of Case 5 (neuroparalytic keratitis) and Case 7 
(infected sclerotomy), the intra-ocular structures appear to be healthy, and 
the poor visual acuity entirely due to the density of the corneal nebulae. 





Summary 
Eight cases of corneal ulceration treated with polymyxin E are described 
and the results discussed. 


I am greatly indebted to Dr. Charles Smith for the bacteriological examinations. I should 
like to thank the surgeons of the Moorfields, Westminster and Central Eye Hospital for the 
facilities and assistance they have afforded me. 
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STRUCTURE OF THE VITREOUS BODY* 


OBSERVATIONS BY MEANS OF THE PHASE-CONTRAST 
MICRGSCOPE 


BY 
ANTONIO A. ROSSI 


From the Institute of Ophthalmology, London (Director of Research, Sir Stewart Duke-Elder) and 
the Ophthalmic Clinic of the University of Turin, Italy (Director, Prof. Riccardo Gallenga) 


THE problem of the structure of the vitreous body has long been debated. 
According to Duke-Elder (1930), the argument is beset with difficulties over 
which anatomists have disputed from the earliest times, largely because of 
the difficulties involved in the interpretation of their observations. Many 
studies have been undertaken with the microscope on fixed specimens, with 
the ultramicroscope on fresh vitreous, and with the slit-lamp in the living eye. 
Most workers, including Baurmann (1923), Comberg (1925), Heesch (1926), 
Redslob and Reiss (1928), and Duke-Elder (1930), on the basis of their 
observations or from chemical studies, reached the conclusion that fresh 
vitreous body is to be considered a colloid in the form of a gel and is com- 
pletely free from microscopical structures as these are usually understood. 
Recently, however, the problem has again attracted interest, and several 
investigators whose findings do not always agree in detail, have maintained 
that the vitreous body has a fibrous structure. By means of the phase- 
contrast and electron microscope, Schwarz and Schuchardt (1950), Schwarz 
(1951), Bembridge, Crawford, and Pirie (1952), and Grignolo (1952), suc- 
ceeded in demonstrating some fibrous elements in the fresh vitreous of 
several species; these varied in shape, size, and pattern according to the 
part of the vitreous body from which they were derived. > 
The present research was started with the intention of studying the vitreous 
in both normal and pathological conditions in animals and human beings. 
When the preliminary results had been obtained, however, it was thought 
sufficient to limit the investigation to the normal vitreous body of animals, 
since fresh specimens invariably failed to reveal a true fibrous structure. 


Method 


The technique used by Bembridge and others (1952) appeared to cause least 
damage to the vitreous body and was followed with minor modifications at the 
time of enucleation and in the method of observation under the phase-contrast 
microscope. 

Rabbits, killed by means of an injection of nembutal into the marginal ear vein, 
were used for most of these experiments. Immediately after enucleation of the 
eye, the sclera was exposed, and after an incision about 1.5 cm. long had been 
made with a razor-blade at the equator, an appropriate portion was excised either 





* Received for publication January 30, 1953 


343 





344 ANTONIO A. ROSSI 


anteriorly towards the limbus with two parallel incisions or posteriorly towards 
the posterior pole. The choroid and the retina were then removed exposing the 
vitreous. A portion of the vitreous was grasped with forceps and cut off with 
scissors. The vitreous specimen was placed on a slide, sometimes with, sometimes 
without a drop of saline solution, and a coverslip was laid upon it, care being 
taken to exert the least possible pressure. 

The specimens were then examined immediately under the phase-contrast 
microscope. 

Other specimens of fresh vitreous were treated either just before or during the 
microscopic observations with various fixatives—formalin, 5 per cent, formalin 
and sodium chloride, acetic acid, 75 per cent (and lower concentrations), and 
potassium dichromate, 2°5 per cent. In a few cases specimens were fixed by gentle 
heating. 

The animals were divided into three groups: 

(a) The eyes were enucleated immediately after death and the vitreous body 

was studied within 15-20 min. 

(b) The eyes were enucleated immediately after death but were stored at 2°C., 

the vitreous body being studied after an interval of from 2 to 8 hours. 

(c) The eyes were enucleated 6 to 8 hours after death, the vitreous being studied 

either immediately or after 6 to 8 hours in the refrigerator. 


Results 


In these experiments, it was never possible to detect a true microscopic 
fibrous structure in the very fresh untreated samples obtained from any part 
of the vitreous body of animals in groups (a) and (b). The only formations 
observed were indistinct structures which with very high magnification 


resembled crystals of diverse appearance, outline, and grouping (Fig. 1). 


Fic. 1.—Crystal formations in very fresh rabbit vitreous. 
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Fic. 2.—Fibrillar structures in rabbit vitreous 90 Fic. 3.—Vitreous body of rabbit treated 
min. after exposition. 330. with acetic acid. 133 


Only 40-50 min. after the eyes had been opened did fibrillar structures 
commence to appear if the vitreous were exposed and its fluid allowed to 
drip away. These structures became more evident after 90 min. or more 
(Fig. 2). 

The findings in the animals of group (c), in which post-mortem changes 
had presumably taken place, are particularly interesting. In these vitreous 
bodies there was seen an irregular fibrillar network, which appeared in 
specimens collected both from in front and from behind the equator. The 
network was formed by fibres of various width, which ramified and anasto- 
mosed irregularly, running in more than one direction. 

A microscopic fibrous structure, similar to but not identical with the 
picture presented by the shape-characteristics of the last group, was clearly 
observed in the vitreous of the animals of all three groups when the prepara- 
tions were treated with any of the various fixatives (Fig. 3). There is no 
doubt that this was mainly due to the precipitation of the protein constituent 
by the fixatives, as it was possible to see the formation of the network under 
the microscope when a drop was placed at the edge of the coverslip. 

All the above experiments were repeated many times, always with the 
same results. 

Further observations on the vitreous body of animals and of human beings 
have been undertaken, and the results are to be published in another com- 
munication (Rossi, 1953). The human eyes for these experiments were 
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supplied by the Eye Bank of the Ophthalmic Clinic of Turin. It is now 
possible to say that in human eyes a fibrous structure was detected either in 
front of or behind the equator (Fig. 4). These results agree with the findings 
in the rabbits of group (c); and in this group we should reasonably include 
the human eyes as they were enucleated from 6 to 24 hrs after death. 





Fic. 4.—Human vitreous Fic. 5.—Zonular fibres and Fic. 6.—Zonular fibres very 
body from eye enucleated retina) fragments of the ciliary close to the ciliary body. 
22 hrs after death. x 800. region. 85. £85. 


Discussion and Conclusions 

These findings do not agree with the recent conclusions of other workers. 
Schwarz and Schuchardt (1950) described fibres in the vitreous of the ciliary 
region and a fibrous network in the body of the vitreous and in specimens 
collected from the fossa patellaris; Bembridge and others (1952) found a 
different structure according to the various regions of the vitreous—a coarse 
branching fibrous structure in front of the equator and a very fine parallel 
fibrous structure in the main body. Grignolo (1952) described branching 
fibres forming a network in the part posterior to the equator. 

In assessing and interpreting these results, it is of the greatest importance 
to point out the difficulty in collecting preparations of vitreous free from 
other structures in the ciliary region where fibres have been detected most 
frequently. It would seem probable that, strictly speaking, these fibres do 
not belong to the vitreous but to the zonule. It is known that the zonular 
fibres originate as very thin filaments from the fusiform cells of the pars 
ciliaris retinae, which covers the ciliary body as far as the ora serrata. As 
they pass towards the lens, these filaments join together to form thicker 
anastomosing fibrillae. These fibrillae, arising from all parts of the pars 
ciliaris retinae form a network and join together ultimately to form the thick 
zonular fibres. Both zonular structures, the thin fibrillae and the fibres, 
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are completely immersed in the vitreous, so that it is impossible to separate 


the fibres from the gel, even by washing the specimens many times with 
saline solutions. 


As the fibres reach the level of the crystalline lens, they anastomose no 
further and run straight and nearly parallel to the equator of the lens, where 
they spread out on the capsule. The appearance of these zonular fibres, as 
observed by the phase-contrast microscope (Garzino, 1953), is such that it 
iS NOt surprising that they have been mistaken for branched vitreous fibres. 
In this connection it is interesting that coarse branching fibres have not been 
found in vitreous preparations taken from behind the equator or from the 
centre of the vitreous body (Bembridge and others, 1952). In our preparations 
these fibres were very obvious in specimens taken close to the ciliary region, 
and particularly in those in which some of the ciliary body was still present 
(Figs 5 and 6). 

The results of the present investigation seem rather to confirm the con- 
clusions of the many workers who have stated that the vitreous is a colloid 
in the form of a gel. Earlier observations that the vitreous body had a 
microscopic fibrous structure were regarded later as groundless; this struc- 
ture was merely an experimental artefact. In preparations of very fresh 
vitreous, several workers have found it impossible to detect a true micro- 
scopic structure in the usual sense of the term (Cattaneo, 1930; Bruni, 1943). 


According to Duke-Elder (1930): 

The chemical analysis (of the vitreous body) seems to suggest very strongly that it is a gel, 
formed upon the basis of two special protein constituents, each with a specific function, 
elaborated by the surrounding ectoderm, and that the common intra-ocular fluid perco- 
lates them combining with them physically to form the gel. 

The two special constituents—hyaluronic acid and residual protein—are 
of the greatest importance in determining the formation and appearance of 
these pseudo-fibrous structures. In view of the physico-chemical state of 
the vitreous, its chemical constitution and physical properties it can be readily 
assumed that these two constituents can readily undergo modifications due to 
variations in the pH or isoelectric point, in pressure or temperature, or, 
finally, from the loss of fluid when the vitreous is draining in vitro. By 
this means, the colloid micellae of amicronic dimensions (still being within 
the limits of the molecular world) in solution in the vitreous, can grow to 
submicronic dimensions and can eventually appear as fibres. 


Summary 
(1) Examination of very fresh vitreous body of rabbits by the phase- 
contrast microscope failed to detect a true fibrous structure. 


(2) A fibrous structure was detected in preparations of vitreous which 
were not fresh and in samples treated with fixatives. 
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I am particularly grateful to Sir Stewart Duke-Elder for his constant help and encouragement 
and for his kindness in affording me facilities to carry out this work. I thank Dr. N. Ashton 
for advice, Mr. J. Edwards for his technical assistance, and Dr. M. Maurice for his assistance 


in the writing of this paper. 
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THE CORNEAL GRAFTING ACT, 1952* 


BY 
B. W. RYCROFT 


From the Corneo-Plastic Unit and Eye Bank, Queen Victoria Hospital, 
East Grinstead, Sussex 


AFTER World War II the impetus of interest in keratoplasty quickened 
again, and with the advent of new technique and new methods an adequate 
reservoir of donor grafts became imperative. In the United Kingdom the 
expansion of this branch of ophthalmic surgery had been sadly hampered 
by the impact of two wars, the lack of instruments, and the absence of 
trained personnel. Even when these difficulties had been overcome, the 
acute shortage of donor material still remained, and it was evident that 
the supply of living grafts from excised pathological eyes would no longer 
be adequate. This possibility had been foreseen by Tudor Thomas, who was 
the first to organize the collection and registration of such eyes in Great 
Britain, but World War II seriously restricted the expansion of his work. 
Filatov (1937) pointed out the value of cadaver material, and it was 
natural for eye surgeons to examine this potential source of donor supplies. 
The use of cadaver material for medical purposes, however, was governed 
by the Anatomy Act of 1832 (2nd and 3rd William 4, cap 75.), which put a 
stop to the practices of the “‘resurrectionists”’, and aimed at ensuring a legal 
supply of subjects for anatomical dissections from the bodies of unclaimed 
persons dying in public institutions. That Act did not help the provision 
of material for corneal graft surgery, since a complicated legal procedure 
has to be carried out before the body is available, and does not permit the 
removal of a fresh organ from the body since this is permissible only on a 
Coroner’s order. Nor did the Act allow any person to bequeath his or her own 
eyes for graft purposes, as in law the dead body has no property. Legal opinion 
was that the removal of cadaver eyes for graft purposes, even with the 
consent of relations was, therefore, illegal. In addition, a large number of 
enlightened people in Great Britain who wished to bequeath their eyes for 
corneal grafts were, by law, prevented from doing so. It seemed, therefore, 
that if these obstacles could be removed the supply of donor material would 
be legally increased; surgeons would not run the risk of legal actions and the 
voluntary bequest of eyes would probably be sufficient for anticipated needs. 
A campaign was set on foot to educate the British public regarding the 
possible successes and limitations of corneal graft surgery and the urgent 
need for donor grafts. The Press were asked to avoid inaccurate sensational- 
ism in their accounts, the Broadcasting and Television Services co-operated 
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with factual programmes, and public bodies like the Women’s Voluntary 
Service conducted enquiries before giving support. The Royal College of 
Surgeons of England lent invaluable aid. In this way the whole country 
learned from medical sources of the indications and scope of the operation 
without the inaccurate enthusiasm and glamour which has so frequently been 
attached to reports of corneal graft surgery in many countries in the past. 

This campaign succeeded in influencing the Government and Members of 
both Houses of Parliament, with the result that a Bill was presented to the 
House of Commons on May 21, 1952. This Bill met with no opposition 
and rapidly passed through all stages to become law on September 24, 1952. 
The text of the Act is printed on the opposite page, by permission of the 
Director of Publications, Her Majesty’s Stationery Office. 

In operation the Act is entirely voluntary and it will be noted that its 
terms may be carried out “ in the absence of objection ”’. 

To implement the Act, Regional Centres have been allocated by the 
Ministry of Health throughout Great Britain for the establishment of Eye 
Banks, and, with co-operation on the part of doctors, relatives, and eye 
hospitals, there will be little difficulty in maintaining a local reservoir of 
donor supplies which will facilitate the expansion of keratoplasty. 

For domiciliary cases a suitable scheme has been evolved at East Grinstead 
and it is working well. A sterile set of enucleation instruments complete 
with a container of liquid paraffin B.P. is always kept ready at the hospital 
and when a death is reported by the general practitioner or relatives the 
eye surgeon on duty proceeds to remove the bequeathed eyes. It should 
be remembered that eyes removed up to 10 hours after death are suitable 
for optical grafts, and that there is, therefore, no need for embarrassing 
urgency. Relatives have always been helpful and co-operative treating the 
procedure with a sense of dignity and duty. Cadaver eyes thus obtained 
may be used up to 10 days after preservation in liquid paraffin at 4° C. in the 


Eye Bank. 

To summarize: this Act allows a registered medical practitioner to remove 
eyes soon after death for graft purposes subject to certain conditions, and 
legalizes the bequest of eyes for graft purposes; it ensures a legal source of 
donor eye grafts and it may well be necessary to extend it in the future to 
include other structures for post-mortem graft purposes. 


; REFERENCE 
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15 & 16 GEo. 6 Corneal Grafting 
& 1 Exiz. 2 Act, 1952 


An Act to make provision with respect to the use of 
eyes of deceased persons for therapeutic purposes. 


[26th June, 1952.] 


E it enacted by the Queen’s most Excellent Majesty, by and 
with the advice and consent of the Lords Spiritual and 
Temporal, and Commons, in this present Parliament 

assembled, and by the authority of the same, as follows :— 


1.—(1) If any person, either in writing at any time or orally in 
the presence of two or more witnesses during his last illness, has 
expressed a request that his eyes be used for therapeutic purposes 
after his death, the party lawfully in possession of his body after 
his death may, unless he has reason to believe that the request 
was subsequently withdrawn, authorise the removal of the eyes 
from the body for use for those purposes. 


(2) Without prejudice to the foregoing subsection, the party 
lawfully in possession of the body of a deceased person may 
authorise the removal of the eyes from the body for the purpose 
aforesaid unless that party has reason to believe:— 


(a) that the deceased had expressed an objection to his eyes 
being so dealt with after his death, and had not withdrawn 


it; or 


(b) that the surviving spouse or any surviving relative of the 
deceased objects to the deceased’s eyes being so dealt 
with. 


(3) An authority given under this section in respect of any 
deceased person shall be sufficient warrant for the removal of the 
eyes from the body and their use for the purposes aforesaid ; but 
no such removal shall be effected except by a registered medical 
practitioner, who must have satisfied himself by a personal 
examination of the body that life is extinct. 


(4) Authority for the removal of eyes shall not be given under 
this section if the party empowered to give such authority has 
reason to believe that an inquest may be required to be held on 
the body. 


Removal 
of eyes of 
deceased 
persons. 
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(5) No authority shall be given under this section in respect 
of the body of a deceased person by a person entrusted by another 
person with the body for the purpose only of its interment or 
cremation. 

(6) In the case of a body lying in a hospital, any authority 
under this section may be given on behalf of the person having 
the control and management of the hospital by any officer or 
person designated in that behalf by the first-mentioned person. 


(7) Nothing in this section shall be construed as rendering 
unlawful any dealing with, or with any part of, the body of a 
deceased person which would have been lawful if this Act had 
not passed. 


(8) In the application of this section to Scotland for subsection 
(4) there shall be substituted :— 


(4) Nothing in the foregoing provisions of this section 
shall authorise the removal of eyes from a body in any case 
where the procurator fiscal has objected to such removal.” 

2.—({1) This Act may becited as the Corneal Grafting Act, 1952. 
(2) This Act shall not extend to Northern Ireland. 


(3) This Act shall come into force three months after the 
passing of this Act. 


(77253) 
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OCULAR COMPLICATIONS IN THALASSAEMIA MINOR* 
BY 


C. RUDD, P. JAMESON EVANS, aAnpb A. L. P. PEENEY 
Birmingham 


MEDITERRANEAN anaemia is a disease which was originally found in persons 
native to the shores of that sea, but more recently it has been reported from 
the Caucasus region. It is a hereditary trait showing a dominant character 
and occurs in two main forms: 


(a) the homozygous form, in which both parents are affected, is by far the more 
severe, and in the majority of instances the affected children die in infancy; 

(b) the heterozygous form, in which a gradation of lesser severity is found, so 
that a number of patients are in fact symptom free, yet show the characteristic 
blood picture on examination. 


The homozygous form often goes by the name thalassaemia major, while 
the heterozygous receives the name of thalassaemia minor. In the latter 
condition the most severe cases have been distinguished by the term Coolley’s 
anaemia, after the physician in America who carried out work on these 
cases (Coolley and Lee, 1925). 

The outstanding feature of the blood picture in these cases is the presence 
of large numbers of “target”’ cells in the red blood cells, these cells being 
excessively thin, especially in the midperiphery, and each showing on 
microscopy as three concentric rings. The other possible causes of target 
cell formation are absent in this case. The total red count may not be 
diminished, and some cases even show a polycythaemia, but the haemoglobin 
is usually reduced and the corpuscular volume in like proportion. The 
fragility to haemolysis is greatly reduced. Sickle cells are not found in the 
blood. It has been stated that sickle-cell anaemia in Negroes is the equivalent 
of target-cell anaemia in Europeans, but it is not clear on what grounds 
this view is held, and the case here reported in no way supports it. American 
writers have reported a number of cases whose ancestry in the great majority 
is definitely or probably Mediteranean, but Schieber (1945) reports two cases 
in brothers of Caucasian origin. More recently Schwartz and Mason (1949) 
have reported four instances from the U.S.A. in Negroes and members of 
their families, but were not able to exclude definitely all possibility of 
Mediterranean admixture in the previous three generations. 

In addition to the changes in the blood picture, this haemoblastic anaemia 
produces changes in the bone-marrow as seen by biopsy of the sternal 
marrow, and xrays reveal a curious radial striation in the calvarium. 
Splenomegaly is common in the severer forms; in the present case the spleen 
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is only just palpable and its size is consistent with the history of malarial 
infection. 

Two curious features strike one on initial review of the reported cases of 
this disease. First, the causes of death, where known, seem to be very 
ordinary (pneumonia, etc.) rather than related to the lesions one might 
expect in a blood dyscrasia. Secondly, there is an almost total absence of 
visual symptoms, and only two references to an ophthalmic examination: in 
one of these central retinal vein thrombosis is recorded and in the other a 
second stage hypertensive retinopathy. 

The case recorded below presents therefore a number of interesting 
features. First, the patient is, as far as we have been able to discover, a 
pure West African Negro. The condition is the heterozygous thalassaemia 
minor, since his mother shows a very similar blood picture while that of his 
father is normal, and the degree of severity is Stage III according to the 
Classification of Damashek (1940; 1943) who recognizes seven progressive 
stages (Table). 












































TABLE 
TYPES OF MEDITERRANEAN ANAEMIA (after Damashek) 
Target oval alow | B IN aa 
Type Haemoglobin|or _" ee | ee 
rs oan megaly changes | red cells 
| | 
(1) Congenital lepto- 0 or rellipto- | % | | 
cytosis.. - | 80+ + | 0 | ee oe 
(2) Hypochromic erythrocytosis 80+ ++ 0 | 0 a — 
(3) Hypochromic anaemia . - | 65—80 ++ 0 | _det Pas — 
(4) Hypochromic acre | | 
with splenomegaly Me Reet) oe poh ~ 
(5) Congenital haemolytic tar- | | 
get oval cell jaundice... 5O—65 | ++ ++ at a 
(6) Adult anerythroblastic type | 
of Coolley’s anaemia... a Less than so| + | +++ | ie eel (i _ 
(7) Coolley’s erythroblastic — | 
anaemia ... a | Less than 40 | <. +++ Ss -+-+ | \+ + oy ae eS hs Oe 
The d i s of all the above types are decreased hypotonic fragility, presence of target and oval 





, cells, and lack of response to iron therapy 


The presenting symptom was loss of vision. Examination revealed a quite 
exceptional series of fundus changes which are presumably part of the 
disease. It is our purpose to describe these changes in particular, and their 
progress during 12 months observation and treatment. 


Case Report 
A male West African Negro aged 22 years, first presented himself on October 17, 
1950, complaining of blurred vision in the right eye of 24 hrs’ duration. A university 
student with acute observation, he gave the following history: 
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In February, 1949, he had noticed slight mistiness of the right vision and was treated 
by drops. The vision had returned to normal by May, 1949. Subsequently he passed 
two medical examinations with ophthalmoscopic tests without adverse comment. He 
arrived in England in August, 1950, and on entrance to the university on October 5, 
1950, his vision was 6/6 in both eyes without glasses. 


Past History.— Malaria in January, 1950. 





Family History—Father and mother Q ba oy = 9 I 
Gold Coast natives: no consanguinity 1 (ist wite) 3 (2nd wite) 
(Fig. 1). The patient is the second child 
of the second wife, whose offspring were 
as follows: ¢ 1 4 

Ist child (female) died very young, cause eg I 

unknown. 


2nd child (male) the patient. 

3rd child (male) twin, alive and well—the @ eo Target cells in blood 
other twin died in infancy. 

5th child (male) alive and well. ® a” 


Immediate History—On October 16, 
1950, red-brown fingers of mist spread of Normal as far as is known 
across the vision of the right eye, with first 
nasal and then superior loss of visual field. 


Died in early infancy 
? acute form of thalassaemia 


Fic. 1.—Patient’s parents and siblings. 


Examination on Admission to Hospital (October 17, 1950).— 


Right Eye.—Vision reduced to perception of hand-movements at 2 ft, with loss of upper 
and nasal field to confrontation test. No changes seen in anterior segment. Vitreous partially 
opaque with moving streaks. Fundus poorly seen; a large darkish mass appeared in the 
lower and outer mid-periphery but no details were visible. Transillumination impaired. 


Left Eye.—Negroid fundus. No abnormalities discovered. 
Diagnosis.—A provisional diagnosis of tuberculous choroiditis. 


Treatment.—Tuberculin injections. 


Laboratory Findings.— 
Mantoux test : positive Hb, 120 per cent. 
Eosinophilia : not increased Colour index, 0°96 
Red blood cells, 6,180,000 White blood cells, 5,200; differential 


white cell count not exceptional 
Wasserman reaction : negative 


Radiological Examination.—X rays of chest and skull normal. 


Progress.—Thé condition of the right eye deteriorated and the dark grey mass spread 
round the periphery, but little detail could be made out because of vitreous haze: There 
seemed to be a large area of detached retina in the lower temporal periphery which was 
partly dull on transillumination. The condition improved slowly and, through fundus 
examination was difficult, vision improved so much that by February, 1951, vision in the 
tight eye was 6/9 partly. The detached retina in the periphery was less opaque on 
transillumination. The patient continued under observation as an out-patient. Tuber- 
culin was continued to the end of April. 


Later Developments.—Onset of mistiness of vision in the left eye, July, 1951. 
Treatment was commenced with subconjunctival injections of cortisone (2°5 mg.) to 


each eye. 
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Further Tests.*— 
Van der Bergh : Indirect slightly positive; direct positive 
Blood film: many target cell red cells. 
Sternal marrow biopsy: normoblastic hyperplasia, hyperplasia, megalobasts not scen, 
sickling not seen. 
Vitamin C saturation test: normal. 
Fat analysis of stools: normal. 
Liver function tésts: normal. 
Faeces: no excess of fatty acid crystals. 
Bile salts and pigments: Urobilin and urobilinogen slightly positive; 
Bilirubin and bile salts negative. 

Haematology: 

Red blood cells, 5,940,000 Reticulocytes, 1°6 per cent. 

Hb, 118 per cent. Cell volume, 48°5 ml. 

Colour index, 0°99 Mean corpuscular volume, 81°6 

Mean corpuscular Hb concentration, 33°6 

Ultra-violet spectrophotometry of haemoglobin: no abnormality in absorption curve. 
Blood fragility: corpuscular fragility very much diminished. 


Radiological Examination.—Skull, pelvis, femur, and humerus: no abnormality. 


Diagnosis.—The diagnosis of thalassaemia minor was made on the blood films of the 
patient and his mother (Fig. 2a, b, c), together with the lowered corpuscular fragility 
(Fig. 3). 


Progress.—The condition of the left eye remained indeterminate in July and August, 
1951. In September, 1951, there was a further recurrence of activity in the left eye in 
which the following fundus changes were observed: 


The first change"seemed to be the appearance of a flat, evenly red area in the fundus. This 
seemed to be a deep retinal haemorrhage. In the course of a few days an exudative reaction 
appeared in and superficial to the red area which presented a yellow-grey mass coming forward 
towards the vitreous. A haze of cells was seen in the adjoining vitreous. This grey exudate 
was evidently the source of the “detached retina” in the eye first observed (right eye). As 


Ler we € 





Fic. 2 (a).—Patient’s father (I, 2). ‘ Fic. 2 (6).—Patient’s mother (I, 3). 


* For these we are indebted, as also for the diagnosis, to Dr. Peeney. 
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HAMOLYsIS—Per Cent 


Fic. 2 (c).—Patient (II, 2). 


0-20 0-24 o-28 0-32 0-36 O40 oae 0-48 os2 


the reaction increased, the vitreous was ty odode SALINE — Grams Per Cont 
invaded by very heavy exudates, and at Fic. 3.—Blood corpuscular fragility curve (II, 2). 
a later stage the retinal exudates acquired 

superficial glistening specks, possibly from cholesterin deposition. Ata later stage pigmentation 

of choroidal hyperaemic reaction was seen at the edge of the fundus lesion (Fig. 4, overleaf). 


Therapy.—Further retinal lesions being seen in the left eye, the patient was re-admitted 
to hospital and given cortisone, both locally by drops, and systemically by injection, 


together with ascorbic acid by mouth. Drops of atropine, cocaine, dionine, and 
adrenaline were given locally thrice daily. The patient improved more rapidly on this 
occasion and was again able to return to his studies. 


Result.—On October 23, 1951, visual acuity was 6/5 partly in the right eye. The right 
fundus was clear above but still obscured in the lower half by vitreous opacities Some 
exudate was seen along the course of the vessels, and several white opacities below. 
The left fundus showed haemorrhages in the lower half and some vitreous opacities. 


Recent developments——A more recent examination of the patient’s blood revealed 
definite latent sickling in addition to the findings reported above. This raises the 
possibility that the haematological condition is a combination of the traits of sickling 
and thalassaemia. Such a combination was reported in a family of Sicilian ancestry 


by Powell, Rodarte, and Neel (1950). 
The inaccessibility of all this patient’s relatives in West Africa has un‘ortunately 


precluded a complete study, but it is intended to publish more definite haematological 
data elsewhere. 


Summary 


A case of thalassaemia minor is described which shows several unusual 
features. First, there are no previous records of ocular signs in thalassaemia 
minor. Secondly, the patient and his mother have no connexion with the 
Mediterranean littoral. Thirdly, the mother, although also affected by the 
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Fic. 4. 


disease, seems to have had no major symptoms, and has produced five 
children, three of whom are alive and well. 
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ACTIVITY OF THE CEREBRAL CORTEX IN 
AMBLYOPIA*t 
BY 
GERALD PARSONS-SMITH 
Western Ophthalmic and West London Hospitals 


THE site of the lesion which determines the loss of vision in amblyopia ex 
anopsia in children has not been demonstrated, but existing evidence would 
suggest that the visual extinction is effected by the brain, since, even in the 
most profound case of amblyopia associated with strabismus, no abnormality 
is demonstrable within the eye. The loss of sight of one eye appears to result 
from the arrival at the cerebral cortex of two separate images instead of one. 
This produces visual confusion which brings an active inhibitory process into 
play whereby the vision from the squinting eye is suppressed. If the condition 
is recognized early in its development, and treated appropriately, the pro- 
cess is reversible. If untreated the extinction of vision becomes permanent. 

Keiner (1951) postulated that all children are born with a potentiality for 
squint, that correcting influences make themselves felt at about the sixth 
month of life, and that the cause of the condition is to be sought in some 
disturbance of the physiological processes through which all children have 
to pass during a certain period of their development. He assumed this dis- 
turbance to be a delay in the myelination of the visual pathways, a process 
which is usually not complete at birth, so that if myelination is far from 
complete the child is born blind. If myelination is delayed the chances are 
that the infant will squint early in life, whereas, if myelination is completed 
at, or soon after, birth, the possibility of squint can be excluded. This 
delayed myelination has been termed “ myelogenesis retardata”. For 
obvious reasons, this thesis is difficult to prove, but supportive evidence for 
such a cerebral explanation for the evolution of squint, and hence for the 
associated amblyopia, can be found in the electroencephalogram (E.E.G.). 
Levinson and Stillerman (1950) and Levinson and others (1951), in E.E.G. 
studies, have described the presence of abnormal slow wave and spike foci 
over the occipital regions in patients suffering from neuro-ocular pathology. 
They found that only 0.5 per cent. of 180 normal children displayed occipital 
abnormalities, whereas 30 per cent. of 36 children apparently otherwise 
normal but suffering from strabismus showed these focal abnormalities. 
The same authors described the E.E.G. findings in 460 cases of cerebral 
palsy. In those children who also had some neuro-ocular pathology the 
incidence of the occipital foci was twice that in the group without eye in- 
volvement. Dyer and Bierman (1952) have studied the E.E.G. in cases of 
suppression amblyopia. They consider that if the E.E.G. is abnormal the 





*Received for publication February 27, 1953. 
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case will respond to occlusion therapy, whilst those children who have 
normal brain wave patterns may or may not be improved with this treatment. 

During occlusive therapy for amblyopia, particularly in the early stages, it 
is frequently noticed by orthoptists and parents that certain children become 
unduly irritable, and subject to temper tantrums and even petit mal during the 
period of occlusion. Some patients cannot tolerate the exercises with the 
synoptophore. Lyle and Jackson (1949) state that for children who stammer 
or have nervous habits, or who suffer from fits of any sort, orthoptic treat- 
ment may have to be modified because it may exacerbate these conditions. 
It is already known that disorders of behaviour in children are frequently 
associated with generalized abnormalities in the E.E.G., and that when the 
behaviour is in fact epileptic the gross and classical dysrhythmias of this 
condition will be seen to occur frequently in larval bursts all over the cerebral 
cortex. The frequency of the bursts is enhanced by biochemical changes 
and by certain stresses. In view of the close relationship which is known to 
exist between vision and the normal electrical function over the occipital 
cortex, it would seem probable that by examination of the E.E.G. in cases 
of amblyopia, especially when associated with cortical dysfunction, light may 
be thrown on the mechanism of the disorder. 

The work described below has been carried out to investigate whether 
there is any relationship between the variety of the cortical rhythms and the 
degree and aetiology of the amblyopia. Resting E.E.Gs in a series of am- 
blyopic children have been assessed and the results correlated with the general 
clinical state and with the ophthalmic condition. The value of the E.E.G. 
investigation in the management of amblyopia has been studied, and an 
attempt rade to see whether it is possible to differentiate those children who 
should respond to treatment from those in whom difficulties may be expected. 


Material 

Fifty cases of amblyopia ex anopsia have been investigated. The cases were consecutive 
ones attending the orthoptic department at the Western Ophthalmic Hospital (St. Mary’s 
Hospital, London). No child under the age of five was included in the series because of 
the great difficulty in assessing the E.E.G. records of children under this age. The oldest 
patient in the series was aged twelve. The E.E.Gs. were performed at the West London 
Hospital, with the child lying on a couch, with the eyelids closed, in a quiet room. 
Tracings were made on a six-channel Grass machine. The recordings were made in 
every patient towards the end of a course of active orthoptic treatment. 


Results 


Of the fifty amblyopic patients only twelve (24 per cent.) had the normal records 
of childhood ; considerable doubt existed whether the records of seven patients 
were normal or not, and 31 (62 per cent.) had grossly abnormal records. In eight 
cases (16 per cent.) the resting E.E.G. showed an epileptic dysrhythmia and in only 
one of these was there a family history of this condition. In 21 cases there was a 
family history of strabismus, generally in parents or in siblings, and only five of 
these cases had normal E.E.G. records. Not including frank epileptic discharges, 
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the most frequently encountered abnormalities were bursts of 18-22 cycle per 
second (c/s) activity, and runs of high voltage 6-7, 4-6, and 2-4 c/s waves. Marked 
asymmetry between the two hemispheres due to immaturity was seen in six cases. 

The most significant abnormality was the presence in the E.E.G. of fast activity 
at 18-22 c/s. It occurred in twelve cases and not one of them had been considered 
to be normal clinically. All twelve gave a history of undue nervousness and had 
previously attended psychiatrists, child guidance clinics or speech therapy clinics, 
etc. All had been found difficult in the orthoptic department. Three had 
suffered from epilepsy. It should be mentioned, since these drugs do cause this 
type of cortical abnormality, that not one of the twelve patients was receiving treat- 
ment with sedatives or anticonvulsants. Another important abnormality en- 
countered was the occurrence of bursts of 5 c/s waves over the occipital lobes in 
fourteen (28 per cent.) patients, and over the parietal areas in 21 (42 per cent.). 
In six cases the bursts occurred in both areas. There was no significant connection, 
other than amblyopia, between this 5 c/s activity and the neurological and visual 
states. No relationship was found to exist between the degree of visual loss and 
the incidence of the abnormalities in the E.E.G. These results are detailed in 
Table I. The incidence of clinical states of undue irritability, epilepsy, and so- 
called epileptic equivalents was unrelated to the degree of amblyopia. 


TABLE I 
AMBLYOPIA COMPARED WITH E.E.G. RESULTS IN 50 CASES (per cent.) 














E.E.G. 
Visual Acuity | | 
| Abnormal | Doubtful | Normal 
6/9 to 6/24 .. Ae S34 20 | 4 4 
pS 8 eee 18 | 8 14 
| a ERE FES 24 4 | 4 





It has been customary, on clinical grounds, to consider amblyopia in childhood 
to be either congenital or acquired. Adhering to this classification, the amblyopia 
in thirteen of the fifty cases studied here was congenital and in 37 it was acquired. 
Examination of the relevant clinical features in the two groups shows a marked 
correspondence. The only significant difference, in fact, lay in their response to 
occlusion : the congenital cases showed a 100 per cent. failure rate, whilst failure 
occurred in only 54 per cent. of the acquired cases (Table II). 


TABLE II 
CLINICAL/ COMPARISON OF TWO GROUPS OF AMBLYOPIC CHILDREN 











| 
Amblyopia 
Clinical Abnormalities (per cent.) 

| Congenital (13) | Acquired (37) 
None apart from amblyopia 2% A pa 38-5 | 24:3 
Undue nervousness .. ie a 30-7 | 32:4 
Temper tantrums 77 | 18-9 
Left-handedness | 15-3 10-8 
Epilepsy Hg me re ee 15-3 | 16-2 
Abnormal electroencephalogram . 61-5 | 62:2 








Total failed occlusion Sg a ne v4 | 100 54 
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A severe disorder of behaviour is frequently found to be associated with matura- 
tion defects in the E.E.G. In some cases actual epileptic discharges may be re- 
corded, and these generally arise over one or other of the temporal lobes. The 
age when tke E.E.G. maturation occurs varies from case to case and in some 
patients may take place at an early age, as in the following child, in whom, on all 
clinical grounds, a very abnormal E.E.G. was to be expected : 


Case 1, male, aged 7, had suffered from severe convulsions in infancy, but 
had since been free from clinical attacks. He was left-handed. There was a 
strong family history of epilepsy, left-handedness, and strabismus. His squint 
was first noticed at the age of four, and orthoptic treatment was begun 2 years 
later. He was not disturbed by the treatment, but his response to it was poor. 
His corrected visual acuity was 6/60 in the right eye and 6/6 in the left. His 
E.E.G. was remarkably mature and quite normal. 

In only half of the patients who had been disturbed by orthoptic treatment was 
an abnormal E.E.G. record found during the period of treatment. Records were 
taken at intervals in many of the children during the year following the completion 
of the orthoptic treatment, but no significant alteration occurred either in those 
patients who had responded to the occlusion or in those who had failed to do so. 

In certain circumstances, the E.E.G. has proved to be of value in prognosis, but 
the appearances per se are not specific. Twelve patients had normal records. In 
four of these the amblyopia, which was only mild, responded well to orthoptic 
treatment, whilst in eight, in whom the amblyopia was severe, there was no response 
to occlusion. Of 31 patients with abnormal E.E.Gs., six, all mild amblyopes, 
responded to treatment. Of the twenty who failed to respond to orthoptic 
treatment, eight had severe, eight moderate, and four mild amblyopia. These 
results indicate that a normal E.E.G. associated with a severe degree of amblyopia 
carries a poor prognosis for recovery of vision. No further conclusions seem 
possible. The assertion of Dyer and Bierman (1952) that an abnormal E.E.G. 
carries a good prognosis was not confirmed. 

Discussion 

This study has confirmed the findings by earlier workers that the E.E.G. 
is abnormal in certain ophthalmic conditions in childhood which have been 
considered on clinical grounds to result from developmental defects. Many 
of the non-specific and generalized E.E.G. changes which have been des- 
cribed in these cases are compatible with undue delay in cerebral maturation. 
It is usual for maturation changes to be present in the E.E.G. of childhood, 
the records being, quite unlike the adult record, very unstable and irregular. 
In this group of cases, however, just as in those described elsewhere, gross 
and unusual electrical changes have been encountered in a higher proportion 
than could be expected in an otherwise normal group of normal children. 
The changes indicate that the cerebral cortex is functioning abnormally, and 
although there are no known E.E.G. appearances specific for demyelination, 
these abnormalities would support such a theory as that propounded by 


Keiner (1951). 
The electrical activity of a child’s cortex can be observed to change con- 
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siderably over the years. It gradually loses its instability and eventually 
matures to produce the normal stable adult E.E.G. The age when this 
maturation takes place cannot be anticipated in any one case, and occasion- 
ally it does not occur at all. It seems that once the appearances of cortical 
immaturity have been replaced by stable adult rhythms, any associated 
physical defect is unlikely to be corrected. 

The E.E.G. abnormalities which we have found in this group of fifty 
amblyopic children fall into two classes. First, non-specific cortical dys- 
rhythmias, of which bursts of fast activity or occipital slow waves are the 
commonest, and second, larval bursts of epileptic discharges. Clinically, the 
most significant non-specific cortical abnormality appears to be the presence 
of generalized fast rhythms, since the children thus affected were all unduly 
nervous and had been disturbed by the orthoptic treatment. Since we have 
noted this association it has proved possible, by giving small doses of seda- 
tives (e.g. phenobarbitone gr. }-4, two or three times a day) to cause this 
type of child to become more amiable, and thus better able to co-operate 
during treatment. Abnormal occipital bursts were described by Levinson 
and his co-workers (1951) in 30 per cent. of their cases of strabismus, and a 
similar figure (28 per cent.) was found in the present group of amblyopic 
children. It is significant that the abnormality was over the visual cortex, 
as this would suggest that a localized underlying cortical abnormality is the 
basis for the strabismus in these cases. No connexion has been found to 
exist between the severity of the cortical abnormality and the degree and 
stage of the amblyopia. 

Epileptic records were found in 16 per cent. of the children, a remarkably 
high incidence in a group of children in which this disorder was not suspected. 
Seven of the eight children were suffering from clinical petit mal and all were 
disturbed by orthoptic treatment, particularly by occlusion. Beyond stating 
that the threshold for epileptic dysrhythmia was, for constitutional reasons, 
unduly low, no further conclusions regarding the aetiology can be offered. 
The condition is likely to be only transient since no known connection exists 
between these visual defects and epilepsy in other age groups. Clinically 
it is important to recognize this group, since such children resent orthoptic 
treatment and are those in whom actual clinical epileptic fits may be evoked. 
The prescription of anticonvulsants will, however, permit the continuance of 
orthoptic treatment without risk. Further study of these children, with 
particular reference to the effects of flicker stimulation, has already been 
carried out and will be reported in a later communication. 


Summary 


A high proportion of children undergoing orthoptic treatment for am- 
blyopia were found to have severe E.E.G. abnormalities. 

The disturbance of the cortical rhythms supports the thesis that abnor- 
malities are present in the central nervous system in amblyopia associated 
with strabismus. 
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The neurological and E.E.G. findings are similar in congenital and 
acquired amblyopia. 

From the E.E.G. appearances, it is possible to select those children who 
are likely to be disturbed by orthoptic treatment so that they may be treated 
appropriately with sedatives or anticonvulsants. 

In certain cases, a normal E.E.G. carries a poor prognosis for recovery of 
vision in the amblyopic eye. 


1 am indebted to the Surgeons of the Western Ophthalmic Hospital for allowing me to investigate 
the cases under their care, and particularly to Mr. Mclver Paton, F.R.C.S., in charge of the 
Orthoptic Clinic. I am grateful to Miss Helden, senior orthoptist at the Western Ophthalmic 
Hospital, and to Mrs. Arundel, E.E.G. recordist at the West London Hospital, for their help. 
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CASE NOTES 


CHRONIC PROGRESSIVE EXTERNAL 
OPHTHALMOPLEGIA* 


BY 


CAHID ORGEN 
Assistant Professor of Ophthalmology, Ankara University 


CHRONIC progressive external ophthalmoplegia is a rare disease. Wilbrand 
and Saenger (1899) collected 32 cases from the literature, and described the 
condition as a distinct clinical entity, separating it from the congenital form 
and from the cases of external ophthalmoplegia associated with other 
neurological manifestations. McMullen and Hine (1921) presented three 
cases, but rejected one which later presented other manifestations of central 
nervous system involvement; according to their opinion no definite difference 
could be determined between the congenital and chronic types. They also 
annotated cases reported by Beaumont (1900; twelve cases), Ayres (1896; 
two cases) and Altland (1909; one case). Beaumont’s cases covered four 
generations and were familial, never congenital, slowly progressive, never 
fatal. Later reports were made by Terrien (1921: one case), Calhoun (1927; 
annotated by Duke-Elder, 1949; number not mentioned, probably one case), 
Langdon and Cadwalader (1928; one case), Stone (1936; one case), Wilson 
(1940; one case), Fagin (1942; one case), Walsh (1947; six cases, three 
atypical not included), Giardini (1948, one case), Morpurgo (1948; one 
case), Hussain (1949; one case) and Scharf (1950; one case). Thus the 


number of cases to be found in the available literature was raised to 65. 


Clinical Picture of the Condition 

The disease presents a familial and hereditary tendency. It usually begins 
in childhood and slowly progressing ends in a complete external ophthal- 
moplegia, sparing the internal muscles. No other evidence of involvement 
of the central nervous system is present. The first manifestation is a slight 
ptosis, which usually is bilateral and shows a slow progression. In the mean- 
time ocular movements gradually become limited, so that in 20 to 40 years 
external ophthalmoplegia is completely developed. 

Variations in this typical clinical picture are seen in some cases. Ptosis 
may not begin in the second eye until long after the involvement of the first 
one (an interval of 25 years elapsed in the case of Fagin). Sometimes 
limitation of ocular movements appears first and ptosis later. Walsh 
observed an almost complete immobility of the eyes without ptosis in a 
woman whose father exhibited an almost complete external ophthalmoplegia. 

When the external ophthalmoplegia is complete, the eyes assume a slightly 
divergent position. Some patients may complain of diplopia, but generally 


* Received for publication D ber 22, 1952. 
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this symptom is missing on account of the ptosis and the slow progression. 
The characteristic position of the head enables the patient to see fairly well: 
the head is thrown back and the forehead wrinkled up. 

Chronic progressive external ophthalmoplegia must be differentiated from 
myasthenia gravis and progressive bulbar paralysis. In myasthenia gravis 
the paralysis is more pronounced after exertion and disappears after a 
prostigmine injection. McMullen and Hine (1921), Terrien (1921), and 
Walsh (1947) have reported cases of chronic progressive external ophthalmo- 
plegia in which ptosis was increased after extreme exertion; generally the 
influence of straining is not so marked as in myasthenia gravis, but in differ- 
ential diagnosis the prostigmine test is more reliable. In chronic progressive 
external ophthalmoplegia, eye closure is normal, but in progressive bulbar 
paralysis it is difficult or even impossible because of the weakness of the 
orbicularis oculi. 

Nuclear degeneration in the 3rd, 4th, and 6th cranial nerves was determined 
in cases of chronic progressive external ophthalmoplegia (Langdon and 
Cadwalader, 1928). As the aetiology is unknown, no aetiological treatment 
is possible. Crutch glasses may be used against ptosis but they are not well 
tolerated by many patients. Surgical therapy consists mainly of correction 
of the ptosis by various methods. In mild cases of lagophthalmos with 
normal rectus superior muscle function, the cornea does not suffer from 
exposure, because it turns up as the patient attempts to close the eye-lids. 
But in cases of chronic progressive external ophthalmoplegia, the eye-balls 
are fixed in the primary position of gaze and for this reason a mild lagoph- 
thalmos due to surgical treatment of ptosis is sufficient to provoke erosions 
and ulcerations in the cornea. Taking this peculiarity into consideration, 
Walsh suggests that operation against ptosis is 
not indicated in these cases and reports that 
Spaeth advanced the same opinion. Giardini, 
on the other hand, corrected the ptosis of one 
case by performing a Blaskovics operation, 
but opacities of the cornea occurred later as 
a result of deficient closure of the eye-lids. 
Although this result was not satisfactory, 
Giardini still advises a hypocorrection of the 
ptosis, sufficient to permit good vision. 





Re. 


Fic. 1.—Before operation. Fic. 2.—Slight divergence. 
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Case Report 


A male patient aged 57, complained of poor vision resulting from extreme bilateral ptosis 
which had begun when he was 16 years old and had progressed slowly for about 10 years. 

History.—Measles and varicella in childhood and malaria in youth. A first cousin, 
the son of his paternal uncle, presented the same drooping eye-lids. No similar ocular 
anomaly existed in the family. 

Examination.—The physical appearance was normal. The eye-brows were constantly 
raised and furrows of the forehead accentuated. When speaking or fixing an object the 
patient tilted back his head, but yet could not see well. The width of the rima palpebrarum 
was 2 mm. in thé right eye and | mm. in the left (Fig. 1). Eye closure was normal. On 
raising the lids with ,the fingers, the eyes were found to be slightly divergent (Fig. 2). 
Although the eyes were completely immobile, the patient was unaware of this situation 
until examined. When told to look to the right or left, up or down, by fixing the tip of 
the pen, his eyes showed an extremely slight jerky movement but no change in the direction 
of gaze (Figs 3, 4, 5, 6). The cornea presented an arcus senilis. Pupillary reactions to 
light and distance were normal. The fundi showed a tigroid appearance and the papillae 
a slight pallor. 


Fic. 3.—Patient 
attempting to look 
to the right. 











Fic. 4.—Patient 
attempting to look 
to the left. 


Fic. 5.—Patient attempting to look up. Fic. 6.—Patient attempting to look down. 


Ocular Tension.—18 mm. Hg Schiétz in both eyes. Visual acuity 0/3 in both eyes and 
could not be corrected. The visual fields normal. Arterial blood pressure 13/8. 
Wassermann reaction of blood and cerebrospinal fluid negative. No pathological 
findings could be determined in other laboratory examinations. Nervous system normal. 
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Oto-rhino-laryngological examination revealed hypertrophy of the lower and medial 
conchae and the presence of normal reflexes at the palatum molle and posterior wall of 
the pharynx. Caloric stimulation of the vestibule provoked no nystagmus. Hypodermic 
injection of 1-5 mg. prostigmine caused no change in the ptosis. 


Therapy.—As the function of the levator palpebrae superior was totally absent in our 
case, ptosis was hypocorrected by insertion of bands of fascia lata from lid-margin to 
frontalis muscle (Fig. 7). The patient was able 
to go about without difficulty after the operation. 
On normal closure of the eye-lids a small aper- 
ture, 1 mm. wide, was left on the right side, ex- 
posing the lower part of the cornea. The patient 
led a normal life for 2 months, without the use 
of drugs. At the end of this period a small 
corneal ulcer developed in the right eye, but it 
healed very soon when treated, and later the 
patient used to apply a little antiseptic ointment 
to the eyes every night, and this enabled him to 
Fic. 7.—After operation. lead a comfortable life. 
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CASE NOTES 


SUBCONJUNCTIVAL INJECTION OF POLYMYXIN B* 
BY 
H. FRASER 
Hull Royal Infirmary, Hull, Yorks. 


Case Report 


A male aged 33 years was admitted to hospital on December 12, 1952, suffering from 
corneal ulcer with a small hypopyon in the right eye. A foreign body had lodged in this 
eye 3 days previously. 

A culture was taken from the conjunctival sac and the patient was given a subcon- 
junctival injection of mydricaine and penicillin. Guttae atropine 1 per cent. and guttae 
penicillin and oculentum chloramphenicol 1 per cent. were instilled locally, the antibiotics 
being given every 4 hours. 

The pathologist’s report showed a moderate growth of Ps. pyocyanea resistant to 
chloramphenicol. A supply of Polymyxin was therefore sought (Ainslie and Smith, 
1952), and aureomycin 1 per cent. ointment was instilled into the eye every 4 hours. 

On December 24, 1952, treatment was started with Polymyxin B. By this time the 
ulcer occupied the greater part of the cornea, the anterior chamber was three-quarters 
full of hypopyon, and it was being discussed whether or not the eye should be removed. 
Eight doses of 50,000 units Polymyxin B were injected subconjunctivally on alternate 
days (there being insufficient for systemic use). Apart from slight pain for half-an-hour 
after, there appeared to be no ill effects from the injections, and at the end of the course 
the ulcer had healed and the hypopyon had been absorbed. The patient was kept in 
hospital under observation until January 27, 1953, by which time the eye was quiet, 
visual acuity was counting fingers at 2 m., and the ocular tension was normal. 


Conclusions 


(1) Although the visual result was poor there is no doubt that without the 
use of Polymyxin B the eye would have had to have been excised. 
(2) There was no evidence of severe local irritation or ataxic symptoms 
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PS. PYOCYANEUS EYE INFECTION* 
BY 
MARGUERITE MACDONALD 


Johannesburg 


Few cases of corneal ulceration, proved to be of Ps. pyocyaneus origin, have 
been described. The case described below is similar to two reported by 
Ainslie and Smith (1952), and to ten reported by Bignell (1951), all of which 
were seen in London. The clinical history and appearance of the ulcer were 
so typical, and the response to Polymyxin B was so prompt that this case is 
considered worthy of record. 


Case Report 


A Bantu male aged 40 attended on June 18, 1952, complaining of soreness in the right eye 
of 9 days’ duration. He presented a note from another hospital saying that a corneal 
foreign body had been removed there on June 9, since which date he had had daily 10 
per cent. sulphacetamide eye irrigations without any improvement. 


Examination.—A large corneal ulcer of the right eye extended from below the pupillary 
margin at 7 o’clock upwards and medially to cover the entire pupillary area. The 
upper margin of this ulcer had a dead-white sloughing overhanging crescent. The main 
base of the ulcer was whitish and translucent. There was no pannus and little pain. 
A 2 mm. hypopyon was present. 

Culture and smears were taken immediately and the patient was admitted to hospital. 


Therapy.—Atropine | per cent., sulphacetamide 10 per cent., hot steamings all to the 
right eye three times a day ; ascorbic acid tablets 1,000 mg. three times a day. The 
patient was strictly isolated. 

On June 20 the temperature was 99-4° F., but subsided promptly after a course of oral 
sulphadiazine. 

On June 21 the condition of the eye remained unchanged. There was good mydriasis, 
and absence of pain, and the patient’s general condition was satisfactory. A subcon- 
junctival injection of 200,000 units penicillin in 4 minims distilled water was given. 

On June 22 there was still no change in the eye condition. The original culture + smear 
report was as follows : 

Microscopic examination showed pus cells and Gram-negative bacilli. Culture yielded a 
growth of B. pyocyaneus. Subculture for sensitivity showed resistance to penicillin, strepto- 
mycin, chloramphenicol, aureomycin, and terramycin. 


It was decided to obtain Polymyxin B sulphate, and meanwhile, to counter any 
secondary infection, a further subconjunctival injection of 200,000 units penicillin was 
given, and the ulcer was carbolized. 

On June 26 the condition of the eye remained unchanged except that the hypopyon 
was slightly smaller. 500,000 units Polymyxin B sulphate were diluted with 10 ml. sterile 
water. 0-5 ml. of this dilution of polymyxin was injected subconjunctivally after an 
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initial subconjunctival dose of 4 minims procaine hydrochloride 4 per cent. There was 
no immediate or delayed pain whatsoever. The remainder of the polymyxin was given 
as hourly drops. 

On July 1 the hypopyon had completely disappeared. There was almost complete 
disappearance of the crescentic white fold at the upper edge of the original ulcer. The 
eye remained injected. Swabs and cultures were repeated. 

On July 6 the cultures and swabs were reported negative for all bacteria. The eye was 
now slightly injected. 

On July 9 the polymyxin drops were stopped, as the ulcer appeared inactive. — Slit-lamp 
microscopy showed a remarkably thinned cornea over the whole extent of the ulcer, the 
cornea here being only one-third of its usual thickness (this finding was also noted by 
both Bignell and Ainslie). There was complete absence of vascularization. The cornea 
was remarkably clear except that its superficial layers showed scattered white opacities. 
Visual acuity was counting fingers at 4 m. The patient was discharged from hospital 
with instructions to use sulphacetamide 10 per cent. and atropine drops | per cent., both 
three times daily, together with Multivite tablets twice a day. 

On July 15 he was seen in the out-patient department and the eye was almost white. 

On August 11 the eye was white, and the previously ulcerated area of the cornea was 
now quite flat and completely epithelialized. There were a few flecks of intracorneal 
pigment at 7 o’clock, but no sign of pannus. Instillation of fluorescein showed no 
staining, but the original corneal defect still showed as a marked declivity. Visual acuity 
was now 6/60. 


Discussion 
Brownlee and Bushby (1948) reported an antibiotic substance with remark- 
able activity against Gram-negative bacteria. This was ‘“‘ Aerosporin’’* 
(Polymyxin A)—a polypeptide produced by the soil organism B. aerosporus 
(identical with B. polymyxa). The latter produces a number of polypeptides 
with similar antibiotic properties but differing from each other both in their 
amino acid content and in their toxicity to animals. 


(1) Polymyxin A (‘“‘ Aerosporin ’’) was found to be five to fifty times more active 
against certain Gram-negative bacteria than streptomycin. It is bacteriocidal 
rather than bacteriostatic and susceptible organisms did not readily develop 
resistance to its action. Clinical trials showed a good response against Gram- 
negative infections. It did not contain the amino acid d-serine believed to be 
nephrotoxic (Jawetz and Coleman, 1949). 


(2) Polymyxin B has a pH of 7:2 to 7-4. It is readily soluble in water and has a 
remarkable stability in the frozen state. Very dilute solutions deteriorate slowly 
at room temperatures, but in a concentration of 4 mg./ml. its activity was signifi- 
cantly diminished only after 62 days at 4° C. (37° F.). The dry preparation is 
stable for over 5 months at 22°C. Changes in hydrogen ion concentration do not 
influence its potency. The action of Polymyxin B appears to be bacteriocidal. 
The growth of resistant strains in its presence does not destroy its activity and its 
potency remains unchanged. No bacteria dependent on it for growth have been 
observed to date (Jawetz and Coleman, 1949). 

Used parenterally and without a local anesthetic, it is painful for a few hours. 
Any systemic side-effects are avoided by the small subconjunctival dose of 25,000 
units daily. 





* Aerosporin—Chas. Pfizer & Co. Inc., U.S.A. 
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According to Pulaski and others (1949), drug resistance does not develop in any 
cultures. Severe granulating wounds infected with Ps. aeruginosae have been treated 
with topical Polymyxin B (in saline or in carbowax base) with the eradication of all 
organisms in every case excepting when devitalized tissue was present. No toxicity 
follows its oral or topical administration. Many strains of Pseudomonas and 
B. proteus are fairly resistant but this resistance is inherent and not acquired 


(Jawetz and Coleman, 1949). 


(3) Polymyxin C was reported in 1951, but its use was restricted by the damage 
it produces to the renal convoluted tubules. 


(4) Polymyxin D was reported in 1949 and shown to be nephrotoxic to animals 
(Swift and Bushby, 1951). Its clinical use was therefore abandoned. 


(5) Polymyxin E, which appears to have a less toxic effect, was used by Ainslie 
and Smith (1952). Its toxicity is similar in effect to that of Polymyxin B, but 
the results are less marked, and irritation is not produced at the site of injection. 
A dosage of 10,000 units kg. body weight has been given 4-hourly to patients 
for 2 weeks continuously without any apparent untoward effects. Ainslie and 
Smith (1952), after reporting their experiments with pyocyaneus infections in 
rabbits, mention that Polymyxin E would probably be at least equally effective 
against infections due to other Gram-negative organisms. They remark that eye 
infections with Gram-negative bacilli are uncommon, but may be very severe. 
Recently there have been some encouraging responses with streptomycin. These 
authors use local Polymyxin E, and say it is unsuitable for systemic administration 
against intra-ocular infections.owing to its large molecular structure which prevents 
its passage through the blood-aqueous barrier. It does, however, penetrate intra- 
ocularly, when given by the subconjunctival route, and local reaction of the ocular 
tissues is clinically minimal. In rabbits, Polymyxin E given subconjunctivally took 
45 minutes to enter the anterior chamber, and remained in detectable concentration 
for about 24 hours. It was also found to enter the vitreous to similar levels, and 
the corneal tissue itself showed a high concentration. When they inoculated the 
corneae of rabbits with Ps. pyocyaneus and then treated them with Polymyxin E, 
they noted one case of a hypopyon developing on the 4th day, and another in 
which the cornea became thin in the centre. Their dosage to patients was 200,000 
units daily by the subconjunctival route, and they reported varying degrees of 
aching which began after 30 minutes and lasted for three-quarters of an hour. 


Bignell (1951) states : 


Practically the only severe corneal ulcers occurring at the Moorfields, West- 
minster and Central Eye Hospital, London, during a year were due to B. pyocyaneus. 
A typical history included abrasion of the cornea or removal of a foreign body from 
the cornea. Loss of the eye or loss of useful vision occurred in nineteen out of 


twenty-three cases recorded since 1922. 


Bignell also mentions thinning and vascularization of the cornea and 
emphasizes the importance of early clinical recognition. This can be 
achieved by noting the characteristic dead-white area in the cornea with 
central superficial necrosis, and the later formation of a white ring with a 
semi-transparent centre. His cases were treated with subconjunctival strepto- 
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mycin 0-5 g. daily together with streptomycin drops hourly until no dead- 
white infiltration remained. Premature cessation of therapy, that is, 
before the infiltration had disappeared, resulted in two cases of severe 
recrudescence which did not show until 2 to 3 days after the drug was 
stopped. Sorsby, Ungar, and Bailey (1952) describe these ulcers as : 


an infection of the cornea running a rapidly destructive course, for the corneal 
reaction is essentially a proteolytic phenomenon consistent with the proteolytic 
properties of these organisms. 


It is likely that what went under the name “corneal abscess ”’ included 
the group of infections of the cornea by Gram-negative bacilli. 


Summary 


A case is described of Ps. pyocyaneus ulceration of the cornea in a Bantu 
patient. It is compared with cases previously published and found to be 
clinically similar. The condition responded promptly to Polymyxin B given 
subconjunctivally and topically. The literature on the various polymyxins 
(A, B, C, D, and E) is reviewed, with special reference to their use in 
ophthalmology. 


My thanks are due to Dr. R. Cassel of the Department of Pathology, South African Institute 
of Medical Research, for his co-operation in making the bact: riological cultures and in performing 
the sensitivity tests. 
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RETRO-CORNEAL HYALINE BANDS IN INTERSTITIAL 
KERATITIS * 


BY 
J. SWARTZ 
London 


RETRO-CORNEAL hyaline bands may occur as congenital abnormalities or as 
a result of compression of the globe following birth trauma, and they are 
not uncommon in longstanding cases of iridocyclitis due chiefly to syphilis 
or tuberculosis. Lehmann (1927) in a comprehensive review of 103 cases 
of interstitial keratitis, stated that 17-5 per cent. cases showed these bands; 
in 88 there was definitely congenital or acquired syphilis, and the remaining 
ten had tuberculosis. 

The bands were demonstrable only in the first eye to be affected. They 
were caused by a rupture of Descemet’s membrane because of deep infiltration 
of the cornea, by the formation of folds after the recession of the corneal 
swelling, or by a deposition of fibrin on the back of the cornea as a result 


of exudation from the iris. 


Case Report 


A married woman aged 27 has been under observation since the age of 12 years. She 
first attended in 1937 with an inflamed left eye and subsequent inflammation of the right 
eye. A diagnosis of interstitial keratitis was made and she was admitted for a course of 
anti-specific treatment. The serological reaction in 1937 was Wassermann reaction+ +, 
Kahn test positive. These tests were negative in 1952. The inflammation in the right eye 
recurred in 1945 and 1952. 

Past History.—\n 1942, she was an in-patient for 12 months in a sanatorium for tubercu- 
losis of the left lung. She had a phrenic crush and artificia) pneumothorax. She was 
re-admitted in 1945 for a right phrenic crush and artificial pneumothorax. Her lung 


condition is now considered cured. 


Examination. 
Right Eye.—Slight ciliary flush. Extensive deep vascularization of cornea with vessels 
encroaching all round limbus and passing to centre of cornea. Numerous keratic precipitates 


and hazy appearance of endothelium. 

Diamond-shaped fibrin bands projecting into anterior chamber deep to the cornea, but adherent 
to the cornea at their extremities (Figure). Descemet’s membrane intact. A few keratic precipi- 
tates deposited on the fibrin bands: flare and cells in the anterior chamber. Small areas of old 
choroido-retinitis scattered throughout the periphery of the fundus. ‘The visual acuity was 


6/36 in the right eye without glasses, 6/12 with correction. 
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FIGURE. 


Left Eye-—White. Mottled appearance of corneal endothelium. No signs of active irido- 
cyclitis. Extensive area of old choroido-retinitis in lower half of fundus. Visual acuity in the 
left eye 6/24 without glasses, 6/12 with correction. 


In this case Descemet’s membrane was intact and the bands resulted from 
fibrin deposition in the anterior chamber. 


My thanks are due to Mr. Eugene Wolff for permission to publish this case and for help in 
preparing it for the press. 
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EARLY RETINAL DETACHMENT* 
BY 


H. M. SYMONS 
Kent and Sussex Hospital, Tunbridge Wells 


THE case here described may be of interest as providing an uncommon 
example of early retinal detachment. 


Case Report 


Clinical History.—A nursing Sister, aged 63, was first seen at Out-Patients on October 
23, 1952. There was no previous history of eye trouble. She had noticed a “ flash ” in 
her left eye 5 weeks previously. This was followed by the appearance of black floating 
spots in her vision. She was still having occasional flashes, and the floating spots were 
unchanged. Her general health, including blood pressure, was normal. 


Examination 

Left Eye.—Visual acuity 6/12 with +1.0 cyl. axis 170°. The eye was white, pupil active, 
and tension normal. Slit-lamp examination showed no keratic precipitates or cells in the anterior 
chamber. The lens was clear, but the vitreous showed some haze and a few larger opacities. 
In the retina, a small greyish swelling, about half the size of the optic disc, was noted lying under 
a branch of the upper nasal vein. Attached to its lower pole was a small, convoluted tag, which 
projected into the vitreous. A narrow and ill-defined dark reddish tinge at each side suggested 
a possible retinal tear, although no details could be made out; the rest appeared normal. 

Right Eye.—Healthy. Visual acuity 6/6, media clear, retina normal. A few areas of pigmentary 
mottling were noted in the mid-periphery below the disc. 

Diagnosis.—Incipient detachment of the retina seemed the most likely. There was no 
evidence of an inflammatory lesion, and the small projecting tag did not fit in with the 
appearance of a tumour. It was thought that the small vitreous haemorrhage had come 
from the vein running over the swelling. 

The eye was examined again twice, at weekly intervals. The vitreous appeared clearer, 
but the lesion itself was unchanged. The position was carefully explained to the patient, 
who decided that, if operation were likely to be necessary at any time, she would rather 
have it done without further delay. A fundus painting (Fig. 1) was made on November 
21, and the patient was admitted to hospital. 


Operation.—On November 26, under general anaesthesia, a conjunctival flap was turned 
down, and the sclera bared over the localized area. A light application of surface diathermy 
was made, and, on ophthalmoscopic examination, the appearance was found to have 
changed in a most dramatic manner. In the centre of the white area, a large “ horse- 
shoe ’’ tear was visible, and the tag previously noted could be seen attached to its lower 
extremity. No perforation was considered necessary, and the conjunctival incision was 
closed. Another fundus painting (Fig. 2) was made in the ward on December 1. 


Result.—Convalescence was uneventful, and the white area was gradually replaced 
by the usual pigmentary changes. The patient was discharged on December 19, and when 
she was seen again on January 8, 1953, the appearance was satisfactory. The visual acuity 
had returned to 6/6 with c+ 1.25 cyl. axis 170°. The affected area of the retina showed no 
activity, and adhesion seemed to be complete. 
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Fic. 1.—Before operation. 


Fic. 2.—After operation. 


Discussion 

A case of pre-detach- 
ment of the retina, with 
successful treatment by 
diathermy, is presented. 

Although no definite 

retinal tear could be seen 

pre-operatively, the history and general appearance suggested the correct 
diagnosis. Indentation of the sclera by a glass rod, as for lesions at the 
ora serrata, might have shown up the tear (Schepens, 1952), although the 
location in this case might have made this difficult. 

The slight pigmentary degenerative changes in the mid-periphery of the 
right fundus will make periodic examination necessary, but, in view of 
the patient’s recent experiences, the more active symptoms of early detach- 
ment, such as flashes and floating opacities, will hardly pass unnoticed. 


I wish to thank Dr. R. Cuddeford, of Cross-in-Hand, Sussex, who kindly referred this case to me. 
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VARIANT OF THE LANCASTER DIPLOPIA TEST* 
BY 


JOHN FOSTER 


With the assistance of E. C. PEMBERTON and JoAN BAGSHAW 


Leeds General Infirmary 


THE Lancaster diplopia test (Lancaster, 1939) is simple and sensitive, shows 
topical cyclophoria easily, and is applicable to alternators with abnormal 
retinal correspondence, so that in these respects it must be regarded as 
superior to the Hess test (Hess, 1916). The Lancaster method of recording, 
however, is less lucid, and attempts have been made, for example by Tulloch 
(1950) and Hugonnier (1952), to combine the two tests. Tulloch projected 
light from a green Lancaster torch on to a Hess background studded with 
red lights, reversing the red and green goggles to record secondary deviation. 

After further experiments to improve the method of recording, we have 
devised an even simpler background consisting of a grey Essex board, 
39” x 39”, on which is marked in black a central spot surrounded by a black 
square at 11” distance (i.e. with the centres of each side of the square at 54” 
from the spot, representing a 15° excursion of the eye) and another at 28” 
(equivalent approximately to 30°). The Lancaster test with two torches is so 
sensitive that one can eliminate the small squares of the Hess chart without 
loss of “‘ significant form ”’. 


The patient is placed in semi-darkness at half a metre from the centre of the 
board with his chin on a rest. A streak of white light (to avoid confusion with the 
coloured lights used later) is then swept across the board, and the edge of the area 
in which it appears to be double is marked by white pins. 

The patient then puts on the red-green goggles with the red glass over the right 
eye, and the examiner projects a streak of light with a red torch on to the four 
corners of either the inner or the outer square (as suggested by the area of diplopia) 
and the central spot. The patient holding the green torch attempts to place the 
streak of light from it so as to cover or form a cross with the red streak. 

T-shaped hat-pins dipped in green enamel are stuck in the board to correspond 
with position and rotation of the streak of light projected by the patient’s torch. 
This plots the position of the left eye under conditions of dissociation. 

The examiner and patient exchange torches, the process is repeated, and the 
secondary (or primary) deviation is recorded on the board by similar red pins. 
The board now carries a line of white pins to indicate the edge of the area of 
diplopia, and five green and five red pins (Fig. 1, opposite). 

The two squares and the central spot are rubber stamped to scale on the 
patient’s notes and the position of the pins is transferred to this diagram, which is 





* Received for publication January 1, 1953. 
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VARIANT OF LANCASTER DIPLOPIA TEST 379 


5cm. square. We have found 
it possible to do this by 
estimate without material 
loss of accuracy. The area 
of diplopia is hatched in, the 
positions of the red pins are 
indicated by a red pencil, 
and those of the green pins 
by a green pencil. The 
points are joined by a line, as 
in the Hess test, but the 
primary and secondary de- 
viations are recorded on the 
same diagram. 

Cyclophoria if marked or 
unusual is recorded by 
straight coloured lines, which 
are joined by a fainter line. 

Where the test is a second 
or subsequent one and the 
condition is stationary, 


Fic. Stanger 9 of a round — mark the edge _‘ transcription may be avoided 

of the zone of diplopia, the oblong pins mark the position of H 

the streaks of light projected by the patient’s and the exam- by h pie sabi = board 

iner’s torches. Owing to the expense of colour printing, they With earlier records. 

are here shown as white. Although the test is conducted Advant 

in semi-darkness, the board is momentarily illuminated by vantages 

the tice Paar ag Ay —— - eae ye Time Factor.—The time 

periments are still faintly visible on the board as well as : : 

the two squares recommended. required to explain and to 
record the test on paper by 

this method is the same as that for the conventional Hess test. The time taken 

in plotting (including the field of diplopia) is about 35 seconds longer per case. 

To speed this up we are experimenting with a board of grey painted sheet iron, 

the position of the streaks of light being indicated by small magnets* which are 

enamelled red, green, or white, to correspond with the pins previously described. 

This appears to be a little more rapid in use than the wood or composition board 

with inserted pins, but the use of the more complex magnet board is probably only 

justified in a large clinic where the instrument is much used. 


Cost.—The test,is inexpensive. The Essex composition board backed by ply- 
wood is home-made; the three Aimark torches, the goggles, pins, and rubber 
stamps cost together about £7. 


Interpretation.—The representation of primary and secondary deviation with the 
field of diplopia on a single diagram, gives, we feel, a much clearer grasp of the 
initial position and subsequent progress of the case than two Hess charts and 
a separate perimetric diplopia record. It may be objected that the area tested for 
diplopia is relatively small and that the squares are not accurate in spherical 
projection, but the error from the latter is only slight, and patients whose diplopia 
is outside this area do not, as a rule, complain much of it. 





*M.1418A 9.75” x 0.2” x 0.7” of 35 per cent. cobalt steel, made by James Neill and Co., of Sheffield. 
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Application 
Fig. 2 is an example of a record by our method of a patient with paresis 
of the right superior oblique. Two months later the patient claimed con- 
siderable diminution of symptoms. The test shows that the vertical deviation 
and total area of diplopia are undiminished, but that relaxation of the left 
inferior rectus and increased contracture of the right inferior oblique have 
displaced the centre of gravity of the diplopia from the lower field (Fig. 3). 


Alternating Squint.—An interesting application of the method is to long- 
standing paretic squints complicated by alternating suppression, for which 
the Hess test is useless. The Lancaster test will record these squints, but, if 
abnormal retinal correspondence is present, it records the false or subjective 
angle. Fig. 4is the record of a patient with a paresis of the left superior oblique 
since the age of 3, who developed difficulty with close work in adult life. 
The objective angle (by synoptophore) in the primary position was +10° 
L/R 39. The subjective angle corresponded to Fig. 4, i.e., abnormal 
retinal correspondence is recorded in both horizontal and vertical planes. 


Cyclophoria.—As indicated by Maddox (1898), pre-existing cyclophoria 
may confuse the diagnosis of the paralysed muscle. Nevertheless, so striking 
is the reversal of the cyclophoria seen in different parts of the field in certain 
cases (Fig. 5) and so difficult is it to explain that we wonder if conventional 
beliefs on this subject are well founded. Nevertheless, the degree of cyclo- 
phoria exhibited is of service in deciding whether prismatic correction will be 
helpful to the patient, and the Lancaster test may prove a method of analysis 
better capable of settling disputed points than its predecessors. 


Ophthalmoplegia and Exophthalmos.—Rundle and Wilson (1944) have 
recorded limitation of the field of fixation in this condition. Certain 
intelligent patients with thyrotrophic exophthalmos stated in the course of a 
Lancaster diplopia test that they were “no longer looking directly at the 
streak of light’. It is possible by making use of this observation to measure 
a limited field of fixation. It is best to record this separately, or the diagram 
becomes too crowded for clarity. It would appear that patients with 
exophthalmos are much more tolerant of diplopia than others whose deviation 
and area of diplopia are almost co-extensive, and we are.investigating the 
possibility that limitation of movement may be in some way related to this; 
for example, Fig. 6 is the record of a patient with an orbital tumour, who 
complained little of diplopia. Fig. 7 is the record of a patient with a similar 
degree of paralysis and a small central area of single binocular vision due to 
an intracranial aneurysm, who kept one eye constantly covered. 
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Fig. 7 


Fic. 2.—Paresis of superior oblique.—The area in which the patient sees double is hatched. The 
position of the strip of light projected by the red torch when held by the patient is marked by the 
double line, and that of the green torch when held by the patient by the dotted line. 


Fic. 3.—Elevation of diplopia.—Vertical deviation in the same patient is little altered, but as the 
area of diplopia is now more marked above than below, his symptoms are greatly diminished. 


Fic. 4.—Abnormal correspondence.—This patient’s squint started at the age of 3 and was recorded 
at the age of 21. The objective angle on the synoptophore is + 10° L/R 39. The subjective angle 
corresponds with that recorded here. That is to say that the “ false ” angle in both horizontal 
and vertical planes is recorded by this method when abnormal retinal correspondence is present. 


Fic. 5.—Cyclophoria.—The reversal of the cyclophoria in the upper and lower fields is difficult 
to explain on a conventional basis. Observational error was excluded by several repetitions. 


Fic. 6.—Orbital tumour.—This patient has an orbital tumour with good vision in both eyes, 
but limitation of movement and gross paresis of the muscles of the left. The area of single 
binocular vision was apparently large enough for the patient, who complained little of diplopia. 


Fic. 7.—Sub-arachnoid haemorrhage.—This patient has a similar, though slightly greater degree 
of paresis and a very small field of single binocular vision. She was completely incapacitated 
by diplopia and kept the eye permanently covered. 
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CORRESPONDENCE 
CORNEAL ULCERATION WITH Ps. PYOCYANEA 


To the Editorial Committee of the British JOURNAL OF OPHTHALMOLOGY 


DEAR Sirs—Two recent articles by Klein and Millwood (1952, 1953) have prompted 
me to make a few comments on some eight cases of corneal ulceration with the Ps. 
pyocyanea which I have seen since an article by Bignell appeared in 1951. 

Of the eight cases, six had a simple corneal foreign body removed, and in these the 
cornea became infiltrated round the former site of the foreign body within 48 hours of 
its removal, and a typical pyocyaneus ulceration developed. One of the other two 
cases developed spontaneously in a previously healthy eye and the other in a patient in 
extremis (following the resection of a malignant caecum). In all cases the fully 
developed lesion was characteristic. The ulcerated area appeared dead white (slightly 
nodular) and covered at least one-half of the cornea. In most cases the ulcer had an 
overhanging epithelial edge (2-3 mm. in width) around one-half to one-third of its 
circumference. Outside this again was an area of infiltration. There was marked pain 
and some muco-purulent discharge. An hypopyon was noted in five cases and 
posterior synechiae were present in one. 

Terramycin, polymixin, streptomycin, sulpha drugs, and aureomycin was tried 
systemically and locally. The only really effective treatment appeared to be daily 
subconjunctival injections of 0.5 g. streptomycin (Bignell). This was dissolved in 5 mim. 
mydricaine (in 10 mim. sterile water). The injections resulted in severe pain and 
marked conjunctival reaction. In some cases the conjunctiva even sloughed over the 
site of the injections. 

The healing of the ulcers was a slow process extending over many weeks and in each 
case resulted in a dense scar involving in the full thickness of the cornea. Vascularization 
occurred in most cases. The results (on an average 2 to 3 months later) were as follows: 


Number of Cases Resultant Visual Acuity 
6/18 
6/24 
6/36 
Hand movements 
Eye ruptured—patient died 
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In the last case mentioned the eye ruptured 72 hrs after the onset of the ulcer, the 
lens being extruded. The patient died some 48 hrs later (malignant caecum—post- 
operative). 

Seven of the above were seen while I was a senior house surgeon at the Western 
hte Hospital, London, and the eighth case was seen in New South Wales, 

ustralia. 


Yours faithfully, 


N. KERKENEZOV. 


Lismore Base HospirAt, 
New SoutH WALES, AUSTRALIA. March 25, 1953. 
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BOOK REVIEW 


Contact Lens Routine and Practice. By NORMAN Bier. 1953. Pp. 188, 5 tables, 
105 figs, 16 refs, appdx. Butterworth, London. 42s. 

The first part of this treatise deals with minimum-clearance contact lenses. Haptic 
contact lenses, the corneal fit, and the practitioner’s fitting routine are fully described 
and discussed. In the second part, corneal lenses are similarly considered and the 
difficulties encountered in their use explained. 

The author suggests that full clearance ventilated lenses should be fitted when all-day 
toleration is desired, and bare-clearance ventilated or sealed lenses when an occasional 
or limited period of wear is desired. There are many excellent illustrations which 
clarify the text, and the book, written from the practical viewpoint, will prove a 
valuable asset to the contact lens practitioner. 


NOTES 


OPHTHALMOLOGICAL SOCIETY OF THE UNITED KINGDOM 
Tue 73rd Annual Congress of the Ophthalmological Society of the United Kingdom 


was held at the Royal Society of Medicine in London, under the presidency of 
Mr. Alex. MacRae of Newcastle, on April 23-25, 1953. Over 200 members were 
present, and the distinguisied visitors from abroad included Dr. S. J. Braathen, 
(Norway), Dr. Noelle Chomé (Switzerland), Prof. A. Feigenbaum (/srae/), Dr. P. 
Laurent (France), Dr. D. C. Macdiarmid (New Zealand), Dr. Alexander Mac- 
Donald (Canada), Dr. Henri Miller (France), Dr. Arne Mohen (Norway), Dr. G. 
Saubermann (Switzerland), and Prof. Alan Woods (U.S.A.). 

After the short opening speech by the President on “ The Prognosis in Malignant 
Melanoma of Choroid and Ciliary Body”, in which he reviewed the progress of 


over sixty consecutive cases, papers were read on an interesting diversity of subjects. 


Mr. E. F. King reported two cases of thryotoxicosis after keratoconus and discussed 
the significance of their association. 

Mr. P. L. Blaxter described and discussed a new provocative test for glaucoma (the 
bulbar pressure test). 

Mr. A. G. Cross gave a humane account of the liberal ideal in the exercise of ophthal- 
mology. 

Mr. Arthur Lister and Mr. F. B. Zwink followed the course of central retinal vein throm- 
bosis under different treatments, concluding that no essential benefit accrued from these. 

Mr. Frederick Ridley surveyed 600 contact lens cases treated at the Westminster 
Branch of the Moorfields, Westminster and Central Eye Hospital. 

Mr. T. Keith Lyle discussed some pitfalls in the diagnosis of plero-cephalic oedema. 

Mr. A. L. McCurry reported some cases of the Stevens-Johnson syndrome. 

Mr. J. H. Doggart gave an engaging account of the conditions in which calcium is de- 
posited in the cornea. 


The Bowman Lecture was delivered by Professor Sir Geoffrey Jefferson on “ The 
Syndromes of the Cavernous Sinus ”’, illustrated by a wealth of cases. 


The principal discussion, on ““ The Scope of Antibiotics and Chemotherapeutic Agents 
in Ophthalmology ”, was opened by Prof. Robert Cruickshank, who stressed the point 
that the variations in the sensitivity of bacteria, and the possibility of otherwise sensitive 
organisms developing resistant variants, made it essential that antibiotics should be used 
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NOTES 383 
for the treatment of specific infections and not of clinical syndromes. If this was to be 
done there must be close collaboration between clinician and bacteriologist. It was 
essential never to forget possible toxic manifestations of antibiotics and chemotherapeutic 
agents. Allergic reactions, blood dyscrasias, and secondary effects resulting from elimin- 
ation of normal flora were among the most important. Local irritation or necrotic 
action was especially important in ophthalmology and might be assessed by the.effect of 
antibiotics on tissue culture. Drug resistance might sometimes be overcome or prevented 
by the combination of two chemotherapeutic agents. Synergetic effect might be obtained 
by combining two bactericidal substances. There was a possibility, however, of antagon- 
istic action when a bactericidal drug was used in combination with a bacteriostatic sub- 
stance. 

Professor Arnold Sorsby pointed out that the eye was pharmacologically a double 
organ. Diseases of the external eye responded to antibiotics in the same way as diseases 
of other tissues of the body. However, drugs given systemically were prevented by the 
blood-aqueous barrier from entering the intra-ocular fluids and cornea freely. Conse- 
quently special problems were presented in the treatment of infections of the interior of the 
globe and cornea. Small concentrations of antibiotics could be found in the aqueous 
after enormous systemic doses, but only penicillin was sufficiently non-toxic to allow such 
dosage. Subconjunctival injection was required if high intraocular concentration was to 
be obtained. Suitable antibiotics for this method of administration were penicillin and 
streptomycin in solution, and chloramphenicol in micronized suspension. Of the 
relatively non-toxic sulphonamides, sulphamerazine was the most likely to be effective 
in intra-ocular infection as it penetrated the blood-aqueous barrier the most readily. 

Mr. Derek Ainslie then described a hitherto little used antibiotic, polymyxin, the par- 
ticular property of which was its powerful bactericidal effect against the Gram-negative 
bacillary organisms. He had found it suitable for subconjunctival injection, and, when 
given in this way, it was effective against both experimental and clinical infections of the 
cornea due to the destructive Ps. pyocyanea. 

Dr. Saubermann (Switzerland) said that intra-ocular infections could be treated with 
aureomycin given intravenously. Dr. Miller (France) stated that he had found that the 
application of antibiotics to a scarified area of the sclera induced intra-ocular penetration. 


On the second afternoon members attended demonstrations at the Institute of Ophthal- 
mology and the Contact Lens Centre of the Westminster Branch of the Moorfields, 
Westminster and Central Eye Hospital. At the Institute an excellent pictorial and histo- 
logical demonstration, arranged by Dr. Norman Ashton, covered a wide field of patho- 
logical and clinical conditions, and the various research laboratories gave demonstrations 
of the particular work in progress. This demonstration was well attended and was very 
much appreciated by all who were able to visit it. At the Westminster Branch the Contact 
Lens Centre under Mr. F. T. Ridley demonstrated the methods and organization now 
employed, the results of which Mr. Ridley had described in a paper on the previous day. 

On the final morning Mr. C. Dee Shapland described changes in the refraction of the 
eye following the operation of lamellar scleral resection. Mr. R. A. Weale discussed some 
aspects of total colour blindness, concluding that cone-monochromatism was a defect 
which must be located not in the retinal receptor layer but in a more central zone. Mr. F. 
R. Neubert showed a large number of excellent photographs of vascular patterns on the 
eye and discussed their significance. Mr. E. S. Perkins described a simple applanation 
tonometer and Dr. Alexander E. MacDonald dealt with the practical — of 
cortisone and the technique of maintenance treatment. 

The meeting was closed by a film show provided by Mr. A. S. Philps, Dr. H. Miller, 
Mr. C. Dee Shapland, and Mr. Harold Ridley. A trade exhibition of ophthalmological 


instruments was also held in the adjacent building. 

The congress provided, as always, a very agreeable social setting to this interesting 
Succession of papers, and the dinner at the Trocadero Restaurant formed a pleasant 
central point to the proceedings. 
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OBITUARY 


ALEXANDER BRUCE ROXBURGH 


Tue death of Mr. Alexander Bruce Roxburgh, F.R.C.S., occurred on March 17, 1953, at 
his home at Locks Heath, Hants. Mr. Roxburgh studied at Exeter College, Oxford, and 
at the London Hospital, qualified in 1887, and became F.R.C.S. in 1893. At the London 
Hospital he passed through successive stages as surgical tutor, registrar, lecturer on 
ophthalmic surgery, and ophthalmic surgeon. He was for some years honorary ophthalmic 
specialist to the Military Hospitals of London, and chief clinical assistant at the Royal 
London Ophthalmic Hospital. 
In 1916 he married Edith Annie, daughter of Dr. George Fletcher, who survives him. 


F. W. EDRIDGE-GREEN 


Mr. F. W. EpRIDGE-GREEN, C.B.E., M.D., F.R.C.S., died on April 17, 1953, at the 
mature age of 89. His name is well known to ophthalmologists throughout the world on 
account of his writings on colour vision and his invention of the colour perception 
spectrometer and the colour lantern, which are used to-day as tests for colour vision by 
many official bodies throughout the world. Edridge-Green was a great controversialist 
with very decided opinions of his own, and although some of the conclusions he put 
forward seemed to lack a basis of observed facts, his name will be remembered as the 
first person to rationalize testing for colour blindness and to put it on a practical and 
generally acceptable basis. 


CORRIGENDUM 


Mr. H. B. STALLARD apologizes for a mistake in the description of the Gillette 
blade in his paper on the “Technique of Lamellar Scleral Resection”? published in 
the April number. This should read “D” blade (not No. 15), the handle being 
No. 3 Gillette. 





FOR SALE 





Ophthalmometer (Zeiss) : Test-types, Curry and Paxton three leaf 
model in oak frame, with striplite: Wall bracket light, Moorfields 
pattern: Electric ophthalmoscope, Keeler’s wide-angle, continental 
model and transformer: Lister perimeter with adjustable table. 


Apply Box No. 20. 








